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ABSTRACT 
This thesis examines the way in which decisions about the treatment 
and disposal of solid waste are analysed in the English counties. 
The emphasis is on decisions with strategic dimensions rather than 
on tactical issues relating to plant operations. On the basis of 
an examination of legislation, government advice to local authorities, 
and literature from both the political and management sciences, 
alternative hypothesis sets about the analytical process which might 
be expected to exist are developed. These hypotheses are then 
tested, using evidence, drawn from surveys, interviews and field 
studies. A justification for the use of multiple hypotheses and 
multiple data sources which centres around the trade off between the 
precision of a result and its importance is offered in the thesis. 
The evidence supports the conclusion that the analysis process in 
existence can best be viewed as an attempt at rational comprehensive 
planning but one which is severely constrained in various ways. 
It is argued that the process is a barrier to both effective and 
efficient operations. 
The final chapters of the thesis adopt a more reformist approach. 
It is argued that collection and disposal systems should be recombined 
and that co-operation between county authorities should be encouraged. 
An appropriate analytical process is also defined. 
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1 
1 .0 THE HASTE ~~.I\NI\r,P1ENT PP.()BLE~1 
1.1 Introduction 
a) Historical Background 
Before the towns gre\'1 un there was no waste manaCleMent IJrob1 eM. 
Each man's refuse could be disnosed of in the near vicinity in a 
useful \'1ay as fertiliser for \'Jhatever ground he had available for 
cultivation. Such activity probably had its nlace even in the early 
tov/ns, since even there develo!,>ments I')ersisted in linking each house 
with its own piece of land. However, as 9ol)u1ation grew, this kind 
of useful disposal process ceased to o~erate and the nattern 
develo~ed of dum~inCl into gutters running alon~ the centres of 
streets. Final dis90Sal ''las then 9robably effected by burnino or tw 
the activities of whatever animals were present in the towns 
: (1·1hi te-Hunt, 1980). 
It cannot have been long before the hazards of usin~ fire as a refuse 
disposal Method impinged on town dwellers, and other methods of coning 
with the refuse disposal problem were souoht. In London, for examnle, 
a law was enacted in 1297 which required householders to kee~ their 
own fronta'les clear, and by 1354 in that city a Neek1y refuse 
collection and dis!",osa1 systeM \'/as in olJeration (Hhite-Hunt, 1981a). 
The system \'las sim~le; the Beadle of each ward employed assistants, 
known as rakers, who 10aded refuse which had been dUMned into the 
streets into horse drawn carts and took it to laystalls, dUMns located 
on the outskirts of the city. Re(use froM the laystalls was either 
2 
sold to farmers and the like nr taken do\'Instream in boats to be 
dumped in the Essex marshes (GLC, 1975). An examination of much 
current disposal practice shows that this was an idea centuries ahead 
of its time, a truly modern solution! (that is of course unless 
current dis~osal practices are centuries behind the times). The 
modernity of the waste management system that operated in London is 
further evidenced by an order passed in 1407 which instructed 
Londoners to keep their refuse indoors until it was collected. 
HO\'Iever the institutionalised arrangements were insufficient to Meet 
all of London's needs and the practice of illegal tinning a~nears to 
have become rife. In 1414 the Constables and Beadles were forced to 
declare their ",illingness to ~ay infonners to gather evidence so that 
~eople guilty of illegally tippin~ rubbish in the streets could be 
brought to law. The inadequacies of the system described above \'Iere 
temporarily hidden by the after effects of the Great Fire of 1666, 
but given that the disposal system remained virtually unchanged after 
that date the effects of its inadequacies were bound to reappear. 
Despite the proposals of far-sighted men such as Corbyn Morris, \'Iho in 
1752 nroDosed that the entire MetroDolitan area should be nut under a 
. . . . 
uniform system of management for refuse disposal pur~oses, it was not 
until the passing of the ~1etropolitan Police Act of 1839 that the 
streets of London became relativel~1 refuse free. The Act effectively 
~rovided legal sanctions aqainst leaving any refuse in Londonts 
streets. With the passing of the Public Health Acts of 1875 and 1891 
the system of refuse collection achieved essentially its current form. 
Sanitary authorities were obliged to collect refuse from dwellings on 
3 
appointed days and occu~iers were obli~ed to kee~ refuse in a moveable 
receptacle - in other words a dustbin - to a\'1ait collection (Hhite-Hunt, 
1981b). 
b) The Place of Local ~overnment 
These sanitary authorities were local governMent bodies and it is 
mainly in the hands of local Dovernment that domestic refuse collection 
and disposal have remained ever since. This is des~ite the various 
local government reorganisations which have occurred. In London the 
most recent reorganisation followed the London GovernMent Act of 1963. 
This Act changed the ~attern of local ~overnment authorities in the 
London area. The pre and post reor~anisation structures are shown in 
Figure 1.1.1. The 1963 Act also demolished the integrated collection 
and disnosal services which each metroDolitan borouah and the City of 
. . ~ 
London operated at that time. In the reorganised system the task of 
refuse collection was entrusted to the 32 London borough councils and 
the City of London while the Greater London Council became res~onsible 
for the disposal of all refuse collected by these authorities. 
The effective distribution of tasks along these lines was fully 
implemented by 1967. The im~act of this se~aration of the collection 
and disposal functions is an im~ortant theme in the study of waste 
management. It will be returned to over and over again in what follows. 
This allocation of the collection and djsnosal tasks to different 
levels of local authority was not the normal pattern of operation in 
England in the 1960's. In the re~t of England sin~le authorities 
~letropo1 i tan 
Borou9hs (28) 
London 
Boroughs (32) 
County of London (1)* 
Pre Reorganisation 
Greater London Council (1) 
Post neorganisation 
City of 
London (1) 
City o+" 
London (1) 
Figure 1.1.1: The Structure of Local Government in london 
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* Bracketed figures indicate the number of each ty~e of authority. 
, 
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continued to have responsibility for both tasks. These single 
authorities consisted of the county boroughs, non county borouohs, 
urban districts and rural districts. With the exce~tion of the all 
purpose county boroughs, county level authorities in the local 
government framework had no disposal or collection function. This 
pattern of collection and disposal services ~ersisted outside London 
until the 1972 Local Government Act. The Act dealt with the structure 
and function of local government in England and Wales. Only the 
Greater London area was excluded from its coverage. Here the London 
Government Act renained in force. As far as England is concerned the 
~re and post reorganisation structures (excluding London) are shown 
in Figure 1.1.2. The Act replaced the mix of authorities in existence 
outside London with a uniform two tier system. Six metropolitan 
counties, divided internally into thirty-six metropolitan districts, 
were established. This set of authorities covered the large urban 
areas of the country. In the rural areas the Act created thirty-nine 
shire counties. These "were split up into 296 districts. As well as 
changing the local authority structure the Act divided the refuse 
collection and disposal functions between districts and counties. The 
districts took on the collectio~ task and the counties the disposal 
task. Thus the combi'nation of the London Government Act and the 
Local Government Act established refuse collection and dis~osa1 as 
separately administered activities throughout En~land. 
Urban 
Districts 
(491) 
Administrative Counties (48)* 
t1uni ci pa 1 
Borouqhs 
(285) 
Rural 
Districts 
(41S) 
Pre Reorganisation 
Metroool itan 
Counties (6) 
I 
MetroDolitan 
Districts (36) 
Post Reorganisation 
6 
County Borou~hs (79) 
Non t~etronolitan 
Counties (3Cl) 
I 
Districts (296) 
Figure 1.1.2: The Structure of Local Government in En~land 
* Bracketed figures indicate the number of each type of authority. 
1.2 The Value of a Management Science A02roach to the Haste 
Management Problem 
a) r1anagerial v Physical Science 
7 
As has been indicated, the \'Iaste management problem is an inevitable 
consequence of man's desire to live in cOmr.lun"ities. Therefore it 
will not disappear of its own accord and acce~table solutions must be 
found if the health of the community is to be Maintained. There is 
here a quite fundamental reason why the ~roblem of waste manage~ent is 
\'Iorthy of study. The chemist and the engineer must collaborate to 
develop acceptable collection and dis~osal technologies. However the 
question of whether it is worthy of further study based on the 
managerial rather than !1hysical sciences remains to be ans .... /ered. 
b) Cost Arguments 
There are several reasons why such further study is warranted. Firstly 
disposal and collection are costly operations, and there may be 
potential cost savings present ~hrough the ap~lication of new a!1proaches 
to management. In the financial year 1979/80 revenue expenditure in 
England and Hales on collection was £343 Plillion (Husband, 1981). Again 
according to Husband (1981) the equivalent figure for 1978/79 was 
£280 million. 
Not quite comparable statistics for expenditure on revenue account on 
disposal operations (Local Government Statistics, 1981) indicate that such 
expenditure probably cost 33% of ~he collection cost figure in each 
8 
year. It should be noted that the costs reported are based on local 
authority accounting policies. Since they include an element for 
historical cost depreciation they underestimate the cost of resources 
used. As far as revenue expenditure is concerned the relative 
importance of collection and disposal ap~ears to have remained 
reasonably constant through time. For example, in its evidence to the 
Royal Commission on Local Government in England, the "inistry of 
Housing and Local Government felt able to re~ort that of the £43.4 
million spent on collection and disposal in 1963/64 dis~osa1 probably 
accounted for 25% of the total (r1inistry of Housing and Local 
Government, 1967). In the financial year 1979/80 expenditure on 
capital account for collection purposes was approximately £15 million. 
Disposal related capital expenditure amounted to a further £32 ni11ion. 
The relationship between levels of ca~ital expenditure on collection 
and disposal is not as clear cut as that for levels of current 
expenditure. In large part this is due to the dramatic changes in the 
level of disposal related capital expenditure from year to year. 
However the tendency is for disposal related expenditure to exceed 
that for collection purposes. 
There are of course other services offered by local authorities which 
lead to greater costs oeing incurred, for example education at the 
county level, and recreation and amenities at the district level. 
However it is possible that a greater pro~ortion of the refuse 
management related costs can be saved than is the case for these other 
services. This is because there appears to be a greater contradiction 
between management practice and ~01itica1 reality in the waste 
management field than elsewhere. It can be argued that there is an 
9 
over em~hasis in waste manaqeMent ~ractice on Maxi~isation. This is 
shown particularly clearly by the emryhasis on enaineering excellence 
in investment decision-making ~rocedures used by council officers. 
The aoproach taken often seems to be to seek the best possible 
solution in engineering terms subject to the resources available. 
However given the ~rioritYt or rather lack of ~riority, assigned to 
waste management by the various ~olitical parties a more a~~ropriate 
approach might well be to minimise resource use in providing an 
acceptable level of services. It is not always the case that these 
two approaches will lead to the saMe solution. This point was made 
evident by Chapman in his study of the workings of the civil service 
(Chapman, 1978). 
This feeling that there may well be resources to be saved is reinforced 
by a further argument: waste manapement tends to be a Cinderella 
service. The subject does not lend itself to councillor involveMent 
to any extent; it is too technical and, for the most part, uncontentious 
for that. Clearly this situation increases the possibility that 
potential savings exist. The emphasis on standards of professional 
excellence adopted by officers Will not be tem~ered by the elected 
representatives· knowledge of the particular needs of the local 
community and therefore excessive use of resources might well occur. 
This tendency for government provided services to exceed the needs of 
the community was one of the phenomena reported by Chapman (1978) in 
his study of the working of the civil service. It is of course 
possible that elected representatives feel that any benefits which 
might accrue through their becoMing More involved with the waste 
management problem would not compensate for the costs which would have 
10 
to be incurred. In other words they are simply choosing to suffer a 
level of agency costs. A discussion of the agency cost concent can be 
found in Jensen and Heckling {1976}. 
It might also be noted that co~pared to say education or housing, the 
subject of waste management is also a Cinderella in terms of the 
academic attention it gets. In fact, as will be argued later, what 
academic attention the subject does get is often misguided, dealing 
as it does with a model of the ~roblem too far removed from reality to 
be worthwhile. 
c) Future Legislation 
Cost arguments apart there are other important reasons why this 
subject area is worthy of further mana~eMent orientated study. If gain 
to the community is emphasised, then the ~otential value of more study 
to future legislators must be taken into account. At the time of 
writing all the major political parti'es ap~ear to see further reform 
of local government as worthy of consi'deration. Given that !'>revious 
reforms were based on folklore about the way the local oovernment 
sector operates rather than on researched fact, further stud" at this 
point in time may well De highly relevant (Oearlove, 1978). A study 
which attem~ted to identify the actual consequences of past legislation 
would surely be of value to those constructing future legislation. 
Such a study would be of value for academic reasons also. At the 
present time we lack detailed knowledge of the internal working of 
local government in general. In the case of waste management it 
certainly seems possible that published material, em~hasising as it 
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does sophisticated mathematical models, misrepresents the nature of 
current procedures. 
d) ~1anagement Techni ques and the Pol iti ca 1 Process 
Academic and practical arguments come together once again in 
identifying a final reason why further study in the waste management 
field might be valuable: at the ~resent time we lack a study of 
current procedures which emphasises any impact on the way the local 
de~ocratic system functions as well as any impact on efficiency. 
Studies of political arranaements and organisational structures which 
emphasise impact on the democratic system do of course exist. For 
example, Seidman (1975, p.177) noted that: 
IIgovernment arrangements are not neutral. He do not 
organise in a vacuur.1 •.• Organisational arrangements tend 
to aive some interests, so~e Dersoectives, more effective W . • 
access to those with decision r.1aking authority." 
Hm'lever the possibility that a ~imilar point can be made about 
management processes and tools does not appear to have been widely 
recognised. It will be argued later that the use or non use of a 
mathematical programTIing ~odel or of the discounted cash flow r.1odel 
for example can significantly alter patterns of access to decision-
making authority. 
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1.3 The Current Project 
a) Broad Outline 
It seems then that further study in the waste management field, based 
on the methods and findings of the managerial rather than physical 
sciences, is justified. It remains to specify the nature of the 
particular study to be undertaken. It is the intention of this work 
to examine the way in which decisions to invest in waste disposal and 
reclamation facilities are analysed in the English counties. It is 
intended that: 
(l) Actual analytical processes in use will be described and 
contrasted with those that feature in the published 
literature dealing with waste management. 
(2) Any technical inadequacies in the processes in use will 
be highlighted and where possible suggested remedies 
will be put forward. 
(3) The extent to which analytical procedures in use are 
likely to help or hinder the process of local democracy 
will be considered. 
b) Justification of Emphasis 
The emphasis on disposal and reclamation rather than collection might 
appear illogical given the relative cost of the disposal and 
collection activities. There might also appear to be a similar 
13 
illogicality in the emnhasis on analysis of investment rather than 
operating decisions given the relative rnaqnitudes of caoita1 and 
revenue expenditures for both collection and disnosa1 purnoses. 
However on both counts appearances are Misleading. InvestMent 
decisions create the mix of assets which oneratin~ nolicies must come 
to terms with. A bad investment decision Must be lived with for a 
considerable period of time and chan~es in operating policy can only 
mitigate its worst consequences. Similarly disposal decisions define 
the system of delivery points within which the collection activity 
must take place and are therefore a key determinant of collection 
costs. 
The emphasis of the study on analytical processes deserves cOmMent. 
It is stressed that the emphasis is not on decision-making but on the 
process of analysis leading up to decision-making. The study will 
examine the extent to which attention is given to objective setting, 
strategy selection, and forecasting as well as to the more mechanical 
~arts of the process such as the financial evaluation of investment 
alternatives. The methods used will be identified and the reasons ~ut 
forward for their use by local ~uthor;ty personnel will be reported. 
On some occasions the absence of a particular activity will be 
reported and possible reasons for its absence discussed. 
The way in which the outputs of the analytical process are translated 
into a decision is not the subject of this study. Thus the narty 
political debate, and the activities of interest groups, which accomoany 
and succeed any analysis which takes place will not be considered. This 
is not to say that these activities are unimportant. Indeed, the role 
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of political parties in English local government is an important and 
insufficiently researched to~ic (Dearlove 9 1979). However what will 
be considered is an equally, if not more imnortant ~olitical issue: 
the extent to which the analytical ~rocess hinders or hel~s the process 
of local democracy. 
c) The Political Dimension 
In order to explain the way in which an analytical tool can affect 
its working, the nature and extent of English local democracy Must be 
understood. The English system of local government is not intended to 
be democratic in the Aristotelian sense (Aristotle, 1962). There is no 
~rovision for a11'inhabitants of a county or a district to come 
together to discuss ~atters of common interest and ~ro~ose solutions 
to their common problems. The scale of the modern local qovernment 
unit and the com~lexity of the bundle of services offered in the local 
government framework makes this degree of citizen particioation 
impossible. When the local governMent system is described as 
democratic,so~ething other than this is meant. It is widely believed 
that the description im~lies that the system conforns to the ~attern 
of representative democracy developed in the writings of John Stuart ~1i11 
(Hill, 1968). r1i11 recognises that size constitutes a barrier to 
participatory democracy and argues that some form of representative 
government becomes necessary. In effect he argues that ~olitics as well 
as economics benefits from the introduction of a division of labour: 
the population elects a re~resentative to carry out the ~rocess of 
political decision-making on its behalf. The key to t1111·s idea of 
representative democracy lies ~n the political accountaBility of the 
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elected renresentative through free and perionic elections. 
Theoretically the representative o~erates in the interests of the 
populace he re~resents because of the threat that he will not be 
reelected if he does othervlise. This view of the local government 
system as embodying re~resentative democracy is wides~read. Given 
the role that Lord Redc1iffe-Haud has played in the recent ~hase of 
local government reform, it is ~articularly interestin~ that this 
view underpins the content of a recent text jointly authored by hiM. 
He and his co-author, Bruce Hood, argue that (Redcl iffe-!-1aud and ~Jood, 
1974, p.2l): 
"Whenever a controversial matter requires decision, a 
council will test the local climate of opinion before 
taking action and will have in mind the consequences of 
taking an unpopular line." 
The same authors later state (ibid): 
... it remains ~ossible to argue that local councils II 
are automatically res~onsiye to local demands and 
needs ••• Indeed if this were not the case, there 
would be less reason to have local government or s~end 
energies in trying to make it \>lork.1I 
The representative democracy Model of local government requires that 
the elected renresentatives. the councillors, can ensure that 
particular decisions are made. If they cannot then the fact that 
they are ultimately accountable to the electorate is ~ointless. 
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However, as was indicated earlier,it is possible that a particular 
analytical process can assist or frustrate the efforts of councillors 
to participate in decision-making. Thus the analytical process can 
interfere with the working of local democracy in a fundamental way. 
This view of the potential importance of the analytical process is 
not dependent on the adoption of the representative democracy model. 
If, for example, the 'pluralist' model adopted by Dahl is held to be 
more appropriate, the view that the analytical process can be a key 
factor is still valid (Dahl, 1961). In the pluralist model the 
participating section of the electorate is regarded not as an 
undifferentiated mass but as a set of interest groups. It is 
conceivable that an analytical process can discriminate between 
groups in terms of allowing access to the political arena. In other 
words it is possible that it can fulfill the kind of 'gatekeeper' 
role which Lukes assigns to an organisational framework (Lukes, 1974). 
d} Technology Issues 
Finally it is stressed that this is not a study of available 
technologies for carrying out disposal and reclamation. There 
already exist many such studies, for example that carried out by 
David Hilson (Wilson, 1981). The emphasis here is on the way such 
technologies are viewed during the pre-decision-making appraisal 
process. 
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1.4 Potential Benefits 
a) Benefits to Management 
It is perhaps useful at this stage to identify the potential 
beneficiaries of the outputs of this study and the benefits that 
might accrue to them. Hopefully ratepayers and residents will be the 
long te~ beneficiaries in the sense that a more appropriate, cost 
efficient, waste management activity will co~e into being in the 
English counties. However such benefits if they occur at all will be 
long tern and indirectly brought about. The main and most direct 
beneficiaries are likely to be the local authority officers and 
elected representatives who ~articipate in the analytical orocess. 
They should benefit in several ways. 
'Firstly the comparative study of the waste management function in 
several authorities which forms ~art of this study should ~ive them a 
better insight into what is going on in England than they currently 
have. This is not to say that information is not currently being 
exchanged between authorities. However the information is likely to 
be partial in nature'and inevitably somewhat biased in presentation. 
A study of the journal produced by the Institute of Solid Uaste 
Management indicates that much of the information exchanged. at least 
through thi s channel, tends to deal \-/ith the operation of particul ar 
disposal or reclamation technologies. Information about management 
processes is far less frequently exchanged. The value of this 
com~arative information is perhaps indicated by the enthusiastic 
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response by local authority officers to the workshops organised by the 
writer over the past two years to allow discussion of nreliminary 
versions of the comparative analyses presented here. 
Secondly, the officers and councillors should become more aware of 
the important role each has to play in the analytical process. At the 
present time the respective roles of these blo participating ~roups 
are not clearly understood. The orthodox political literature sees 
councillors as the initiators of policy and ideas who rely on officers 
to simply carry out mechanical analyses on their behalf. Collins, 
Hinings and Walsh emphasise the lack of interest in the officers' role 
in policy making (Collins, Hining & Ha1sh, 1976). However such a view 
ignores the extent to which objective formation and strategy selection 
are inbuilt in the use of some analytical tool~. At the present time 
it is probably more appropriate to view the officer as the initiator. 
However neither view appreciates the need for both officers and 
councillors to participate in the higher level parts of the analytical 
process such as objective setting. 
Thirdly it is hoped that participants in the analytical process will 
see ways in "'hi ch thei r current efforts can be improved. Thi s may occur 
simply because a new \'1ay of carrying out some activity is brouqht to 
their attention. However it might also occur because some im~licit . 
assumption about the nature of the job they are doing is challenged. 
Thus they might come to introduce new ty~es of activity into the 
analytical process they carry out. 
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b) Legislators 
It is hoped that those individuals involved in framing future 
legislation in the local government sphere will benefit. On the 
basis of the material contained in this study they should be able 
to form a picture of the effects of recent reforming legislation 
and also to see the effect of scale of operations on efficiency and 
local democracy. In particular they will be able to see some of 
the consequences of the decision to operate waste disposal and waste 
collection as two separate functions. It will be argued that they 
not only separated functions but also severed information flows and 
links in the command structure necessary for the functioning of the 
disposal activity. 
c) Academics 
Finally this study should add to the academic understanding of local 
government management, both by providing descriptions of current 
practice and by highlighting the political consequences of management 
practices and organisational arrangements in this sphere. 
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NOTES 
1. This study focusses on the set of English counties rather 
than the set of all local authority disposal organisations in 
Great Britain. However the findings should be of interest 
to waste management personnel in both Scotland and Hales. 
The limitation in the set of authorities examined served 
simply to keep the size of the exercise undertaken within 
reasonable limits. The exclusion of the Welsh authorities 
in particular is a source of dee~ regret. 
In Wales collection and disposal remains an integrated 
service carried out by district authorities. Clearly an 
interesting study comparing En~lish and Welsh operations is 
waiting to be done. 
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2.0 METHODOLOGY 
2.1 Introduction 
a) Overview of the Chapter 
This chapter serves three purposes. Firstly it attempts to make 
clear what activities are involved in the "analytical process" 
which, as was indicated in Chapter 1, is the subject of this study. 
Content is given to the phrase by linking it to terminology used by 
other authors, by comparing the activities involved with those 
involved in systems analysis, and by analysing the advice on waste 
management planning given by the D.O.E. in terms of "analytical 
process" activities. The analysis of the D.O.E. advice is 
emphasised to allow the kinds of questions about the analytical 
process which are dealt with in this study to be indicated. 
The activities involved in the analytical process are presented as 
linked together in an "analysis circle"• The second aim of this 
chapter is to identify the uses to which this model of the analytical 
process is put. It is emphasised that it serves as an organising 
framework for data collection and hypothesis generation and not as 
a model of what should go on in a county. The obvious link to a 
rational design process might make it appear that it has a normative 
role, but this is not the case. Early discussions with waste disposal 
officers indicated that such a set of activities would be needed to 
characterise local authority activity. 
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Finally, the chapter highlights the research approach adopted in 
this study. It is argued that involvement of several kinds of data 
collection activity is necessary to provide a valid picture of 
what is going on in local authorities. The types of data collection 
activity used are briefly identified. 
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2.2 The Analytical Process 
a) Terminology 
This study examines the analytical process which lies behind 
decisions to invest in waste disposal and reclamation facilities. 
The phrase 'analytical process' does not in itself adequately define 
the subject matter of the study. It leaves it unclear whether the 
subject is merely the set of financial evaluation procedures 
usually discussed in texts dealing with investment appraisal, for 
example that by Bierman and Schmidt (1979), or something broader. 
In fact, for the purposes of this study the 'analytical process' 
which lies behind the investment decision includes many activities 
in addition to financial evaluation. Similar sets of activities 
have been defined by other authors as the 'policy making process' or 
the 'planning process' (Hambleton, 1978, Faludi, 1973). The 
activities in fact seem to appear whenever any kind of rational 
design process is under discussion. 
The phrase analytical process has been used here to avoid some of the 
automatic responses which phrases such as policy formation or 
planning bring about. For example much local government based 
literature at the present time sees planning as synonymous with 
corporate planning, where corporate planning involves taking an 
overall view of all the activities of the local authority. During 
the period in which the work underlying this study was carried out, 
there was little evidence of planning in this sense impinging on 
waste management activities within a local authority. However some 
form of planning for waste management was going on. 
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Similarly if policy formation is under discussion the role of the 
officer is often denigrated; policy formation is seen as the task 
of the elected representative while officers simply administer. In 
this study it is the activities that are of interest no matter who 
carries them out. It will in fact be argued that much policy 
formulation is the province of officers rather than elected 
representatives and that in some respects this is no bad thing. 
b) Links with Systems Analysis 
As a first step in identifying more clearly the nature of the 
activities which make up the analytical process this section explores 
its links with the systems analysis process. A variety of 
specifications of the components of a systems analysis can be found. 
However they appear to share a common core. This is well described 
by de Neufvi11e and Stafford (1971, p.6). They state that: 
" ••• we can first identify five basic elements of a 
systematic analysis: 
1. Definition of objectives 
2. Formulation of measures' of effectiveness 
3. Generation of alternatives 
4. Evaluation of alternatives 
5. Se1ection." 
The activities shown in Figure 2.2.1 make up the analytical process 
which forms the basis of this study. They represent a disaggregation 
of the phases of activity given by de Neufvi11e and Stafford. 
Problem 
Definition 
t1onitor . 
Imrlementat10n 
Select 
Alternative 
)' Evaluate 
Alternatives 
I 
r,eneratc 
Alternatives Evalllatp 
Strate£lY 
Fi ~ure 2.2.1 
"The Analysis Circle" 
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Measures of 
Effectiveness 
Forecast 
Generate 
Strate£1Y 
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Firstly an imnlementation monitoring activity has been explicitely 
included. At first si9ht this kind of post event analysis activity 
does not appear to feature in the systems analysis structure defined 
by de Neufvi11e and Stafford. However its exclusion from the basic 
set of activities simnly reflects their view that it is only one 
example of the feedback which they see as fundamental to the systems 
analysis process., They state that (ibid, p.14): 
"Since the time required to implement a large scale 
project is usually both long and full of uncertainties, 
the initial analysis results in only a preliminary 
approximation to the design desirable at the end. It 
is therefore necessary to refine the plan as the 
project is installed and as the uncertainties are 
resolved. 1I 
Clearly they have in mind an ability to learn fl~om mistakes, and an 
ability to apply the fruits of this learning to improve the current 
decision. It may sometimes be the case that monitoring im~lementation 
can lead to revisions of the current decision. A decision which 
involves a sequence of investments would lend itself to revision in 
this way. However such monitoring of implementation may only allow 
lessons to be learned for the next time a similar decision has to be 
made. This kind of post event audit is an increasingly imnortant 
feature of much recent, normatively inclined writing in the area of 
fi nanci a 1 management (Brea 1 ey and r1yers, 1981). 
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A further disaggregation· of the de Neufville and Stafford fraMework 
occurs in the area of alternative generation. Figure 2.2.1 indicates 
that for the purposes of this work,alternative generation is viewed 
as an activity operating at two levels, the strategic and the 
tactical. The separate activities are seen as: generation of 
strategies or broad brush approaches to solving a problem, and 
generation of alternatives, more detailed specifications of facilities 
and of locations for facilities which are consistent with particular 
strategies. 
Finally the framework of Figure 2.2.1 differs from that of 
de Neufville and Stafford in that it explicitly identifies a forecasting 
exercise. The need for a forecasting exercise or for forecasting 
exercises is not excluded by de Neufville and Stafford. In fact they 
later indicate that in their view one of the key issues in carrying 
out a systems analysis exercise is the selection of forecasting ~odels. 
They state (ibid, p.1S): 
liThe questions nON raised fom the central core of the 
disagreements that arise over the process of systems 
analysis ••• what models.should we choose to estimate 
future behaviour? HO\'1 shoul d they be bull t and ho\'1 
does this construction prejudice the outcome of the 
analysis? How do simplifying assumptions influence a 
particular study and which ones should be made?" 
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c) Links with Planning 
For completeness the links between the analytical process described 
in Figure 2.2.1 and a planning process will now be discussed. It has 
already been indicated that one reason for describing the subject of 
this study as an analytical process rather than as a planning process 
is to make it clear that cor~orate planning as such is not the subject 
matter. Another reason for avoiding the term planning is that this 
term can mean different thinqs to different people. 
It is clear that the set of activities described are very similar to 
the view of what planninq is/should be, held by many authors (Banfield, 
1959; Ackoff, 1969). However there are other authors who hold very 
dissimilar views to this. For example Lindblom and his collaborators 
argue that planning does not proceed rationally in real life and that 
the kind of rationalist framework outlined here is valueless, 
Braybrooke and Lindblom, 1963; Lindblom, 1959. Rather than beCOMe 
involved in a debate about whether or not waste disposal grOUQS plan, 
this study addresses itself to the question of whether activities 
like those in Figure 2.2.1 go on and to related questions. 
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2.3 The Analysis Circle in Use 
a) A Specific Analytical Process 
The analysis circle can be used as a framework within which to 
analyse different views of appropriate analytical processes. In order 
to give content to the various stages of the analytical process the 
viEw put forward by the D.O.E. will be analysed here (D.O.E., 1976a; 
1976c). 
b) Problem Definition 
Any rational investment analysis must take into account the objectives 
of the organisation considering the investment. Thus a key factor 
affecting the way English counties approach the acquisition of dis~osal 
and reclamation facilities is the purpose they are attempting to ful-
fill. Given that the decisions being considered lie within the public 
sector it might be thought that individual counties have no freedom in 
this area. However the relevant legislation appears loose enough to 
allow for different interpretations of the counties' task, and as 
will be seen, a range of interpretations exists among the English 
counties. The overall objectives of the English counties as they 
relate to waste management are iMportant for they can restrict the 
range of activities which are regarded as suitable. The objective 
can be so much a part of the waste management scene that it colours 
even the description of the function; for example it is More common to 
talk of waste disposal than of waste management or waste reclamation. 
Levitt has emphasised the importance of understanding the fundamental 
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objectives of an organisation (Levitt, 1950; 1962). The importance 
of his argument remains undiminished by the passage of time. An 
inappropriate definition of objectives can lead to genuine opportunities 
being identified as irrelevant. 
The overall objective on which the advice of the D.O.E. is based can be 
found in "Haste Hanagement Paper 3" (D.O.E., 1976c, p.2). It states: 
liThe overall objective of a waste disposal strategy is 
the disposal of waste at the least possible cost to the 
community with due regard to the safeguarding of the 
environment and the use of waste as a resource." 
On this basis the waste management problem has four dimensions, which 
are in implied order of importance: 
1. the overall priority of ensuring that waste is disposed 
of, 
2. the cost of the operation, 
3. the environmental consequences of the disposal operation, 
4. the potential usefulness of waste as a resource. 
There is no indication in the D.O.E.ls discussion that establishing an 
appropriate objective is part of a local authorityls task. As a 
consequence there is no guidance given as to who should participate 
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in setting objectives or' how frequently fundamental objectives 
should be re-examined. The implication is that local authorities 
should inherit their objectives from outside. 
In this study attention will be given to the range of objectives in 
use, the source of those objectives and the frequency with which 
they are re-evaluated. The consequences of adopting different 
objectives will also be discussed. 
c) Formulate Measures of Effectiveness 
Any overall problem definition must be translated into a series of 
criteria if it is to be possible at a later stage in the analysis to 
discriminate between investment alternatives. For example the phrase 
·safeguarding of the environment ll which is found in the D.O.E.ls 
problem definition is not precise enough to discriminate between 
performance of different waste management facilities. It does not 
allow comparison between a facility which reduces windblown litter 
and one which reduces the flow of collection vehicles through a 
residential area. 
The importance of moving to these lower level objectives is stressed 
in the writings of those decision theorists who emphasise the use of 
multi-attribute utility theory (Phillips, 1980) •. The difficulty of . 
generating this set of lower level objectives is also stressed. The 
temptation is to identify easily measurable items which do not really 
reflect the overall objective of the organisation. This leasy life l 
argument for using reliable criteria instead of valid criteria is of 
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course supported by a costs of information argument. The benefits 
which derive from using valid measures Might not be worth the costs 
involved in creating them. 
The description of the analysis process provided by the D.O.E. gives 
local authorities little guidance as to the importance of these lower 
level objectives. The need for establishing them is implied in the 
discussion of the form of planning document suitable for waste 
management operations which is contained in "Waste t1anagement Paper 3". 
However the particular lower level objectives selected seem to be seen 
as likely to be county specific. The extent to which alternative 
specifications of these criteria can lead to different conclusions 
being reached is nowhere emphasised. 
In this study consideration will be given to the range of lower level 
criteria in use and the extent to which those in use are both valid 
and reliable. The appropriateness and availability of alternatives 
will also be commented on. 
d) Forecasting 
At its broadest this involves examining the environment within which 
the organisation is working and identifying those areas in which change 
is likely. Statistical exercises designed to predict specific 
variables such as tons of waste an area will produce clearly fall 
within this view of the forecasting exercise, but so do many others. 
The D.O.E. view of the activities a waste disposal operation should 
carry out certainly includes forecast production. In the discussion 
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of the nature of the activities required by the provisions of the 
Control of Pollution Act it is stated that (ibid, p.3): 
liThe survey will have established the current level 
and composition of waste arisings, together with a 
forward look over 10 years. II 
The D.O.E. appears to see this particular forecasting exercise as 
being repeated on a regular basis. However no guidance is given as 
to how such a forecasting exercise is to be carried out. It may be 
that this is seen as likely to vary between counties. Additionally 
no guidance is given about the more limited forecasting of costs, 
for example, which is involved in a financial evaluation of an 
investment project. 
In this study the extent to which forecasts are produced, the 
variables which are forecast, the time horizons involved, the 
techniques used and the frequency with which forecasts are produced 
will all be examined. It will be argued ·that the nature of the 
forecasting exercise is frequently misunderstood and that more often 
than not, forecasting is misused to provide an appearance of 
spurious certainty when only uncertainty exists (Berry, 1978). 
e) Strategy Generation and Evaluation 
The high level view of the organisation's problem, together with a 
view of possible future events, should be sufficient to indicate when 
further action is likely to be necessary to remedy a potential 
shortfall in performance. The first stage in identifying a suitable 
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action is to identify possible strategies. At this stage the concern 
is not with specifics such as "how many incinerators?", but with more 
general issues such as whether to incinerate or do something else. 
It is not necessarily the case that the strategy choice and technology 
choice should be viewed as synonymous in the waste management field, 
although this often seems to occur. For example one possible strategy 
might involve affecting the behaviour of waste producers rather than 
simply attempting to cope with their product. Another might emphasise 
sale of waste rather than any kind of treatment. It may be that the 
outcome of this phase of the analysis circle is a selection of a 
single strategy. However it is possible that more than one may be 
carried for\oJard for consideration. 
Several issues relating to choice of strategy are discussed in the 
publications of the D.D.E. The possibility of giving consideration to, 
alternatives to landfill, reclamation activities, and cooperation with 
private sector waste disposal operations are all mentioned. No 
advice is given as to how strategy generation might be carried out by 
the English counties. The implication is that they are more receivers 
of suggestions than strategy generators. There is only limited 
information given about the way strategy evaluation might proceed. 
The discussion of alternative technologies contained in "Waste 
Management Paper 1" is of course relevant, but its emphasis on cost 
factors might be seen as too limited. 
In this study attention will be directed towards identifying the range 
of strategies which are considered and the methods used to generate 
and evaluate them. No attempt will be made to provide a set of ready-
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made comparisons of technologies for waste management officers to 
draw upon. Such broad comparisons of alternative technologies are 
available from a variety of sources, for example Wilson (Wilson, 
1981). 
f) Alternative Generation 
At this stage strategies carried forward from the previous stage are 
given specific content. A range of specific facility types, sizes, 
and possible locations may be identified; so may methods of controlling 
the output of waste at source. Clearly local knowledge is important, 
but equally important may be the negotiating skill of council officers. 
This may have much to do with whether or not a particular disposal 
site for example can be regarded as potentially available. Later in 
this study, the different views about potential site availability in a 
particular area which were reached by local officers and outside 
consultants will be commented on. In the particular case discussed, 
the views of the consultants were found to be so much more pessimistic 
than those of'local officers that the consultants' report was not 
acted upon. The local officers then demonstrated the superiority of 
their view by acquiring the landfill sites which the consultants had 
argued were unavailable. 
The D.O.E.,once again, sees the survey work required by the Control of 
Pollution Act as important here. Emphasis is placed on the importance 
of local knowledge. 
In this study attention will be given to the factors which prevent a 
particular alternative coming into consideration. It will be argued 
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that a preliminary evaluation takes place on relatively unspecific 
criteria and that several important trade-offs are made without this 
fact being recognised. 
g) Evaluation of Alternatives 
The performance of all alternatives generated is evaluated against 
the measures of effectiveness which have been defined. It is at this 
stage of the analysis circle that the models of the management 
scientist are potentially most relevant. 
The advice given by the D.O.E. is quite specific (ibid, p.4): 
"Some of these options may entail capital investment 
but whether this is so or not is is important that they 
should be fully evaluated on a consistent basis, using 
discounted cash flow techniques and the Treasury test 
discount rate, with account taken of non-financial 
considerations such as the impact on the environment of 
the increased traffic flows associated with a particular 
scheme." 
Further equally specific advice is given, most notably that·it is 
acceptable to use constant price costs and revenues in the evaluation 
since "it makes no difference to the decision rules"! It will be 
argued elseHhere in this study that this is a gross simplification. 
In this study attention will be paid to the range of techniques used 
for evaluation purposes and the reasons put forward for their use. 
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The reasons for the absence of certain \'Iell-known optimisation 
techniques will be discussed. It will be pointed out that particular 
types of misuse of a technique, such as using constant cost data when 
cost elements are inflating at different rates,can effectively remove 
certain types of activity from consideration. Reclamation of metals 
from domestic waste may be regarded as uneconomic for exactly this 
reason. 
h) Selection of Alternatives 
One or more of the alternatives are now selected for implementation. 
It must be stressed that evaluation and selection coincide only under 
very restrictive conditions. If there is only one important measure 
of performance then the alternative with the highest rating at the 
evaluation phase is automatically selected. If there are several 
relevant performance measures then selection is automatic only if one 
alternative scores higher on all dimensions of performance than any 
other. If these rather restrictive conditions are not met then 
selection is distinct from evaluation. Val~e judgements must be made 
and good performance on one measure will have to be weighed against 
relatively poor performance iD other areas. The importance of this 
distinction between evaluation and selection and the extent to which 
it is ignored are made clear in the various critiques of cost benefit 
analysis which have appeared in the literature (Self, 1975). 
The O.O.E. do recognise this distinction between evaluation and 
selection although it is not given much emphasis. Indeed, given the 
emphasis which is placed on cost figures it seems possible that the 
distinction is not viewed as highly significant. 
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In this study consideration will be given to the way selection is 
carried out and by whom. Alternative approaches will be suggested. 
i) Monitoring 
Selection is generally followed by action such as attempts at site 
acquisition. These initial actions, which are designed to bring 
selected alternatives into existence, mayor may not succeed. Failure 
may be seen as a function of implementation procedures or as due to an 
inadequate selection of strategy o~ alternative. 
In the terms used by the D.O.E. implementation does not feature 
significantly in the analysis process. However there is a case for 
saying that it is one example of the feedback concept which does 
feature. 
In this study the extent to which implementation failures are 
analysed will be examined and the reasons which are said to lie 
behind such implementation failures will be discussed. The extent 
to which such monitoring can be said to lead to remedial action will 
also be analysed. 
39 
2.4 The Analysis Circle is Not an Ideal 
a) Valid Uses of the Analysis Circle 
An understanding of the way in which this picture of the analytical 
process has been used in this study is crucial. Its basic roles have 
been: 
1. To organise material for the purposes of comparison between 
local authorities and between alternative views of 'ideal' 
analytical processes. 
2. To identify areas in which reading should be done and data 
should be collected. 
An example of the first type of use of the analysis circle was given 
in section 2.3. The use of the analysis circle as a structure to 
guide data collection will now be discussed. Rather than study 
everything that happens in managing the waste disposal operations of 
a local authority, attention was directed at the activities identified 
in Figure 2.2.1. It can be argued that this establishment of a 
definition of the analytical process prior to examining exactly what 
goes on in individual counties will bias research findings. Two 
potential pitfalls are immediately apparent. Firstly elements of the 
analytical process being carried out by local authorities which are 
not included among those identified in Figure 2.2.1 may tend to be 
overlooked. Secondly, those counties carrying out an analytical 
process similar to that described in Figure 2.2.1 will be seen as 
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competent and those doing something different will be seen as 
incompetent. 
The first point has been taken care of during the data collection 
phase of the research by allowing local authority personnel who have 
been interviewed to identify at the outset the content of the 
analytical process they saw themselves as carrying out. Supplementary 
questions were then directed to them based on the picture of the 
analytical process set out in Figure 2.2.1. 
b) Problems of Establishing an Ideal 
The second point assigns a meaning to the picture of the analytical 
process presented which it does not have. It is not intended as an 
ideal which all counties should aim to replicate. Indeed it will be 
argued at various points in this study that the circumstances of 
different counties can warrant vastly different analytical processes. 
The fact that a particular local authority apparently ignores one of 
the activities shown in the analysis circle will certainly be seen as 
worthy of comment. However it will not be seen as automatically 
worthy of criticism. In this respect this study differs from many 
other attempts to deal with management issues in the waste disposal 
field. A common approach has been to specify an ideal management 
process and advocate its implementation if current practice seems to 
differ from the ideal. For example Clark has published a series of 
articles in the American literature each of which takes this approach 
(Clark, 1970; Clark and Helms, 1972; Clark and Gillean, 1974). In 
the UK literature a recent study which leans in this direction is that 
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by Wilson (Wilson, 1981)~ In this case the approach advocated is 
systemic as well as systematic; management is advised to develop a 
model of the waste management problem based on the ideas of systems 
theory. 
This study has not proceeded by comparing actuality with ideal for a 
very simple reason. Advocates of ideal systems generally fail to 
consider various implementation costs which can exist. The introduction 
of an activity such as forecasting by a local authority, or the 
introduction of a new way of carrying out an existing activity are 
likely to be costly. The question always must be asked whether the 
potential benefits outweigh the costs (Baumo1, 1977). 
Often major costs relate to the provision of information (Zi~merman, 
1979). This basic idea contrasts with the assumption inherent in much 
management analysis that information is freely and cost1ess1y available. 
The idea is important because it provides a justification for the 
continued use of non-optimal procedures and for the allocation of 
limited resources to particular stages of the analysis cycle. For 
example Baumol (1977) uses this concept of information cost to account 
for the continued use of average cost figures for decision making 
purposes when marginal cost figures are more appropriate. One reason 
why information may not be freely available is that the infqrmation 
supplier, the information analyst, and the decision maker are more often 
than not different people. The information analyst may not have control 
over the activities of the information collector. He may simply have to 
make do with what is provided. As has been noted in Chapter 1, the 
reorganisation of local government in England separated the collection 
42 
and disposal operations. It will be argued later that it also 
separated the data collection and data analysis tasks, thus causing 
major problems for .county waste disposal officers. 
A more subtle point is that analyst and data collector may have 
different objectives. This lack of goal congruence may lead to the 
analyst being provided with inappropriate data. Even though the 
analyst may have the ability to control the activities of the 
information collector the costs of doing so may outweigh the benefits 
gained by having more appropriate information. In this case the 
analyst is faced with agency costs, costs which derive from a lack of 
goal congruence between principal and agent, in this case analyst and 
data collector (Jensen and Meckling, 1976). Harking back to Chapter 1 
once again, it may be recalled that such agency costs were also put 
forward as a possible explanation for the lack of participation by 
councillors in waste management which was referred to there. 
Even when the analyst can control the data collector and lack of goal 
congruence is not a problem, information costs can arise when new 
methods of analysis are introduced. The fact that a particular 
analytical process is in use implies that a compatible information 
collection process is in operation. Particular kinds of information 
will be being generated at particular times. The decision to introduce 
a new activity or a new method of carrying out an activity might require 
different kinds of information to be provided at different times. 
Therefore more resources might have to be allocated to information 
collection. Baumo1 (1977) gives a simple example of this: the 
calculation of an average cost figure requires only one data point 
while the calculation of a marginal cost requires at least two. 
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In conclusio~ then, it must be stressed that although an attempt will 
later be made to identify ways in which existing analytical processes 
may be improved, it will not take the form of simple advocacy of an 
ideal. 
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2.5 The Research Process 
a) Problems and Methods 
The research problems dealt with in this study can be described quite 
simply: to find out how an analytical process is being carried out 
in a group of organisations, to find out why it is being carried out 
in this way, and to find out how it might be improved. 
The last aim, to discover how the analytical process might be 
improved, further requires that an analysis of the consequences of 
present methods of working be carried out and also that certain value 
judgements be introduced. 
In the case of the particular organisations being studied, the waste 
disposal groups in the English counties, little was known by the 
writer at the start of the research. Consequently the initial work 
carried out was of an exploratory nature consisting of a literature 
search and a limited experience survey. The term, exploratory 
research, is used here in the same way as it is used by Selltiz~ 
Wrightsman and Cook. It is a type of research design which emphasises 
generation of insights and hypotheses (Selltiz et al, 1976). They 
contrast this research design with descriptive research, which 
emphasises calculation of frequencies and correlations, and causal 
research, which is concerned with the identification of cause and 
effect relationships. 
This initial effort served to indicate that the lack of knowledge 
was general rather than specific to the writer~ It also allowed the 
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specification of a set of hypotheses relating to the questions, what 
is happening and why is it happening. However the set of hypotheses 
dealing with explanations did not lend itself to testing by 
experimentation, the traditional method of causal analysis. Therefore 
the research continued to use the methods more appropriate to 
exploratory and descriptive research designs: literature searches, 
experience surveys, analysis of selected cases and postal surveys. 
The adequacy of exploratory and descriptive research designs for 
generating hypotheses and for settling questions of fact, such as the 
type of analytical process being carried out, is generally acknowledged. 
However the appropriateness of such research designs for dealing with 
questions of cause and effect such as why particular types of process 
are in use is much more open to question. Churchill for example states 
(Churchill, 1979, p.73): 
"Both exploratory and descriptive designs are ••• examples 
of ex post facto research. Ex post facto literally means 
'from what is done afterwards I ••• One is limited to 
supplying evidence of concomitant variation in ex post 
facto research. The lac~ of evidence regarding the time 
order of occurrence of variables and the systematic 
exclusion of other possible explanations of the phenomenon 
make such designs suspect for establishing causality." 
Churchill goes on to argue that experimentation is the research 
technique best able to determine cause and effect relationships. He 
acknowledges that the difficulty of establishing control over variables 
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together with measurement problems makes social science experimentation 
more difficult than physical science experimentation. However 
Churchill argues that for some hypotheses these difficulties can be 
overcome. Unfortunately for the purposes of this study, the more 
important hypotheses did not fall into this category. A choice then 
had to be made between testing minor hypotheses with ideal methods and 
testing major hypotheses with methods which are less than ideal. In 
the event the option of experimentation was foregone. 
The emphasis on using exploratory and descriptive research designs 
makes possible a choice among the wide variety of research techniques 
mentioned earlier. The tendency to emphasise one research method to 
the exclusion of all others is evident in much research in both the 
physical and social sciences. The argument in favour of this kind of 
intensive research is that the use of the most appropriate technique 
will lead to reliable research findings, in the sense that the findings 
are error free (Stone, 1978). However when the research area is 
unexplored the task of identifying the most appropriate technique is 
by no means easy. The possibility is that the painstaking application 
of one research method may lead to key issues being ignored. 
In other words, the research finding, although reliable, will have 
limited validity - it will not relate to the question of interest. 
There is an alternative research methodology, eclectic research 
(Armstrong, 1978). In eclectic research several research techniques 
are applied to a problem. Although each technique is applied less 
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exhaustively than if it had been the only research tool used, the 
spread of techniques makes it less likely that key issues will be 
overlooked. Armstrong makes the point in the following way (ibid, 
p. 57) : 
"Assume that a hunter is about to shoot at a bird. 
Unfortunately for him, he cannot see his target directly. 
However, he does have some idea as to the general 
location of the target because he saw the bird go into 
the bush, can hear the bird, and can see some branches 
moving. Since it is getting late, he decides at this 
time to try to shoot the bird. The question he now 
faces is whether to use his rifle or his shotgun ••• 
The rifle is analogous to intensive research. When 
aimed in exactly the right direction, it does the job 
with little waste. If not aimed correctly, however, it 
does little good. The shotgun, analogous to eclectic 
research, is likely to do some good if aimed in the 
general direction of the target. It may down the bird 
or, at least, slow the bird down and allow for a second 
shot." 
Numerous researchers have recommended eclectic research in the social 
sciences (Cronbach and Meehl, 1955; Canbell and Fiske, 1959; Uebh 
et a1, 1966; Cook and Se11tiz, 1964; Curtis and Jackson, 1962). Two 
widely used texts in research methods refer to it - if only as an 
aside to a major theme (Se11tiz et a1, 1976; Stone, 1978). However 
it remains an unemphasised and perhaps to many people an unknown 
approach. It is possible that the variety of terminology used by 
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various authors explains this fact; the variety of terms listed in 
Armstrong for example is enormous. 
Despite the fact that eclectic research is not widely used it seems 
an appropriate strategy for the current research project. There is 
a high degree of uncertainty about the nature of the analytical 
processes used by waste disposal groups in the English counties. 
Similarly the reasons for the selection of particular techniques is 
far from clear. In these circumstances concentration on say a postal 
survey to the exclusion of interviews and case studies would be 
foolhardy. A priori there is no means of knowing which approach will 
shed most light on the issues involved. 
b) Hypothesis Generation 
An important element of the research concentrated on establishing 
hypotheses about the nature of the analytical process in use in waste 
disposal groups in the English counties. These hypotheses were 
largely based on the findings of an extensive literature survey. 
Three types of literature were examined: the texts of various relevant 
pieces of legislation and various commentaries, consultants' reports on 
projects carried out for waste disposal groups in the UK local authority 
sector, literature relating to the waste disposal operation overseas. 
This literature survey activity continued through much of the research 
as did the hypothesis generation activity. A small scale experience 
survey was conducted ~uring the early months of the research to assist 
in hypothesis generation. The experience survey simply attempts to 
tap the knowledge of those people familiar with the subject under 
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investigation who are capable of articulating a point of view. The 
aim is to generate a variety of viewpoints, rather than to achieve 
complete coverage of a sample (Selltiz et al, op cit). 
c) Hypothesis Testing 
Several types of evidence were brought to bear when it came to testing 
hypothesis. Two major case studies were undertaken in different 
English counties. On each occasion a piece of analysis was carried 
out for the waste disposal group in question. However during the 
research period information was collected which related to the 
hypotheses under investigation. The writer was then playing two 
roles during the course of these case studies. He was acting both as 
a researcher, recording what was going on and what was possible, and 
as a consultant undertaking a problem solving project. The problems 
of carrying out this kind of reserach and the ethical issues involved 
are discussed in Gold and Erikson among others (Gold, 1958; Erikson, 
1967). The dual role was not hidden from the main sponsors of the 
consultancy project. In fact they regarded their willingness to be 
questioned and observed almost as a fee for the consultancy work. 
The value of these case studies cannot be overemphasised. Time and 
time again it was possible to test hypotheses about the way the 
analytical process worked simply by checking to see whether. necessary 
data was available. 
Further evidence was brought to bear on the hypotheses in question in 
the form of a postal survey of English counties and districts. The 
survey was carried out with the assistance of a postgraduate student 
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in the School of Industrial and Business Studies, at the University 
of Warwick. An analysis of the early responses formed part of this 
student's MSc dissertation. However a telephone follow-up was carried 
out by the writer to generate a fuller response and to explore the 
reasons for certain types of non-response. 
Finally, a more extensive experience survey was carried out among 
waste disposal officers in the English counties. This formed part of 
an SSRC sponsored research project into planning for waste management. 
Assistance with the interviewing activity was provided by the writer's 
Research Fellow. t·1rs Hatina Mitchell. A brief summary of the 
material collected has been circulated to the counties involved as a 
working paper (Berry and Mitchell, 1980). 
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3. n THE IMPACT OF LOCAL ~OVERNt1ENT REFom1S 
3.1 Introduction 
a) Chapter Outline 
This chapter contains two Major sets of arguMents, a body of ar~UMent 
which defines an iorthodox' view of local ~overnment and local 
government reforn, and a critique of that orthodoxy. Each block of 
arquMent is used to define a set of hypotheses about the way the 
analytical process operates in the waste nanaoernent area. The early 
part of the chapter provides a justification for the deve10r~ent of 
two hypothesis sets. The traditional Material follows and is succeeded 
by the critique. 
b) The Multiple Hypothesis Approach 
The najor reforms of local government structure and nrocess which have 
recently taken place were preceded by a process of evidence collection 
and debate. This chapter exaMines the orthodox view about local 
government which ran throu~h that evidence and debate. The orthodoxy 
covered diagnoses and renedies as well as criticisns and shared the 
resulting legislation. The implications of this resultin~ 1eqislation 
for waste managenent in the En~lish counties are exaMined and stated 
as hypotheses about the form of the analytical process in use which are 
suitable for testin~. Caiden (1970) points to the necessity of treatin~ 
legislation as a body of hypotheses about future behaviour. He states 
that (Caiden, 1970, p 159): 
"to take reformers at their word is unscientific, 
certainly distortinn. They should be judged by their 
deeds alone. 1I 
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The frequent gap between intention and implementation is not the only 
reason for regardin~ the out~ut of the 1eois1ative process as merely 
providing guidance about the form of analytical process in use. It 
is an important characteristic of English local authorities that they 
have considerable power to decide on their own working methods. Sone 
statutes, for example the Control of Pollution Act, do limit freedom of 
choice, but much freedom still reMains. 
In the second half of the chapter, criticisms of the ~rocess of reform 
and of the resu1tin~ 1e~islation, which have appeared in the no1itica1 
science literature, are reported and extended. On the basis of this 
critique an alternative set of hYrotheses is ~enerated. Two conflicting 
hypotheses sets are then available for testinn. 
Examininq alternative hypotheses is not common practice in social 
science research. It is more cc;mnon to adopt a set of 'null hypotheses' 
which is in reality nothing more than a straw nan, constructed only for 
the purpose of being knocked down. Greenwald (1975) presents evidence 
that this is a favoured approach. This use of a straw Man as a null 
hypothesis leads to nothing more than a search for evidence which will 
confirm a prior belief. Such a research approach is contrary to the 
Popperi an vi e\'1 that in order to test an hypothesi s the search should be 
for evidence which contradicts current hypotheses (Ma~ee, 1973). In 
the current research, two reasonable alternative sets o~ hypotheses are 
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carried forward. The research task is one of hypothesis elimination. 
Those hypotheses that remain are considered the most useful. 
c) Items to be Considered 
This chapter examines the content of certain statutes, statutory 
instruments, ~overnment reports and government circulars. IMnortant 
political science texts and articles are also dealt with. 
Two sUbstantial pieces of legislation in particular will be considered. 
They are the 1972 Local Government Act and the 1974 Control of 
Pollution Act. The importance of the Local Government Act was indicated 
in Chapter 1; it established the structure o~ local governMent bodies 
in existence today and positioned collection and disposal functions in 
different parts of that structure. The second key piece o~ le~islation, 
the Control of Pollution Act, affects the way the waste mana0enent 
function is carried out by those local authorities responsible for it. 
The Act requires that local authorities undertake specific data 
collection tasks and that they create a waste disposal plan. The 
Control of Pollution Act is lonp and detailed and some of its 
provisions have yet to come into force. Therefore consideration of 
this Act has to take into account the extent to which statutory 
instruments, such as cOMmencement orders, have brou~ht its provisions 
into operation. 
The texts of statutes and statutory instruments are not the only 
documents produced by central governMent which are relevant to this 
study. A further important sourc: of central governMent ~uidance to 
local authorities is the ~ass of reports produced by committees and 
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commissions established by the governMent. A ~ood exa~p1e is the 
Bains Report on manaqement structure in the post reoraanisation local 
authorities (Bains, 1972). This report contains advice not instructions. 
However it appears to be established in the minds of officers in local 
authorities as an important guide to local authority practice. In fact 
a Department of the EnvironMent Circular recoMMended local authorities 
to treat it as such (D.D.E. Circular 121/72). For the ~urposes of this 
chapter, the key reports would appear to be the t1aud Report (1967), the 
Redc1iffe r1aud Report (1969) and the Bains Report (1972). 
As can be seen from the precedin~ para~raph, attention must also be 
paid to the circulars published by government departments. Generally 
they consist of an explanation o~ the content of a statute or statutory 
instrument. They are aimed at local authorities and similar bodies to 
assist them in understanding the permissions and obli~ations which the 
law creates. 
A final set of documents produced under the auspices of the central 
government which are relevant to this study are the various guides to 
practice which are sometimes pu~lished by ~overnment departments. The 
set of Uaste r1anagement Papers publ ished by the DepartMent of the 
Environment to accompany the Control o~ Pollution Act is a ~ood example. 
These particular documents have already been discussed in Cha~ter 2. 
The reader will be referred back to this discussion where appropriate. 
As we11 as these central government sponsored documents the political 
science literature which deals with local ~overnMent Matters will also 
be exaMined. In part, this material su~ports the analysis which 
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underpins the reforming 1eois1ation. However a substantial portion 
contains the basis of critique of these reforms. This critical strand 
in the literature is used in the second half of the chapter to 
establish an alternative set of hypotheses for future consideration. 
I. The Orthodox View 
3.2 The Traditional View of Local Government Structure 
a) Key Issues 
The idea that there is a traditional, widely accepted view of the 
workings and failures of the pre-reor~anisation local governMent 
structure finds its fullest expression in Dear10ve (Dear1ove, 1979). 
Given the critical approach he later adopts, it ni~ht be thought that 
his statement of the traditional view is nothin~ more than another 
example of a straw man. However this does not appear to be the case. 
t1ajor figures who were involved in the process of local governl11ent 
reform also acknowledge the existence of an orthodox view. For 
example, when discuss;n~ the pr~-reorgan;sation system, Redcliffe-r1aud 
and Hood (1974) frequently feel able to refer to "fairly r'enera1 
agreement" as to its weaknesses. 
Only a f~w specific features of this traditional view of the iM~act 
of local oovernment structure are of relevance here. Dearlove 
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provides a good reference for other elements. The ideas which are of 
prime concern here deal with: 
1) The links between democracy, effectiveness and size of 
authority. 
2) The existence of conflict between different parts of the 
local authority structure. 
These ideas will now be explored. 
b) De~ocracy, Efficiency and Size 
56 
The traditional view of local governMent was that it was de~ocratic 
and should be kept so. The Ifactl of its democratic nature was 
attested to by a wide variety of writers, for exaM~le Redlich (1903), 
Jennin0s (1947) and Spencer (1971). The basic theMe of these writers 
was that within the local 90vernnent structure representative 
democracy was operating throu~h a chain of cOMMand invo1vin~ 
electors, councillors and officers. 
Over the years this view of local ~overnnent proved surprisingly 
resistant to a nUMber of fOrMidable chal.lenges. The nost serious of 
these challenges was the apparent apathy of the local ~overnnent 
electorate as evidenced by low turnout in elections. Several 
defences of local government as an example of denocracy at work 
appeared: Maud and Finer (1960) nana~ed to identify non votin~ with 
the behaviour of an electorate about to switch allegiance between 
parties; Sharpe (1962) suggested that such non votin~ was involuntary, 
and Hill (1970) suggested that it could reflect contentMent with the 
present state of affairs. 
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The feel inn that the de~ocratic nature of local oovern~ent should be 
maintained was expressed equally clearly. Redc1iffe-Maud and I"ood 
(1974), in referrinl) to the work of both the Herbert Coml"dssions and 
the Redcliffe-Haud COJTr.1ission, arflue that the conversion of any part 
of local governMent into local adninistration carried out by civil 
servants answerable to Hhitehall and \'!est~inster would have been 
inconsistent with the terns of reference of the COMMissions. The 
terms of reference of the Redcliffe-f1aud COmMission were indeed quite 
soecific on the issue of democracv. The Conmission was told to take 
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into account "the need to sustain a viable system of local democracy". 
This sa~e support for the continuation of a deMocratic system of local 
~overnment can be found in a variety of other sources. ~acKenzie (1961), 
Broaden (1970), Richards (1968), and Bristow (1972), all reflect this 
view. 
The traditional view of local government also identified the source of 
its democratic nature. To para~hrase Schumacher (1973), s~a11 was 
certainly seen as beautiful. This attention to size featured in the 
works of many authors. Finer (1950), for example, argued that the local 
knowledge of officials and coun~il10rs was a major benefit of local 
C)overnment, and t10rris (1960) praised the inti~acy of the snall local 
authority. The Local Government Connission for Hales pointed out that 
(HMSO, 1962, P 70): 
"if convenience were the only factor to be considered all 
local qovern~ent would be exercised over very sna11 areas. 1I 
The Redcl i ffe-t1aud Cor.rni ssi on was not i~r.June to thi s tendency to i denti fy 
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the source of deMOcracy in small scale operati ons. Redc1 i ffe-t1aud and 
Nood state (Redc1iffe - Maud and Hood, 1974, p 37): 
"A Much more important set of reasons for rejectin~ 
Massive unitary authorities reflected the commission's 
concern to achieve 'a viable systeM of local democracy'." 
In the documents produced by the COmMission, size was discussed both 
in terms of population and area. 
In a later study, qood (1976) gave further consideration to this 
identification of democracy and sMall authorities. lie identified four 
ways in which the word democracy was used by the Redcliffe-Maud 
Corrrnission. He ar~~1Ued that democracy \'1as variously seen as requirinn 
a small electorate, a physically small authority in terMS of area 
covered, an authority responsible for iMportant services, and finally 
decisions being taken as locally as possible. Hood argued that only 
the first and second uses of the word democracy, entail a link with 
smallness of size. However it seems more reasonable to see the link 
as present in all but the t~ird'use of the terM. In that narticu1ar 
case there is a hint that democracy and effectiveness are siMilar 
rather than COMpetitive terns. 
The idea that democr~cv and eff2ctiveness are cOMo1eMentarv is verv far 
... .... ., 
removed from the traditional view of local oovernMent. There was in 
this view a clear and important trade-off between democracy and 
effectiveness. Richards reflects this in his COMment that the terms of 
reference of the Redc 1 i ffe-~~aud Comi 5S ion contain II a hi nt of the 
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perennial conflict between efficiency and deMocracy" (Richards, 1980, 
p 40). 
This last quotation hiohli~hts a potential source of confusion. This 
is the tendency in the literature to use the terms e~ficiency and 
effectiveness interchangeably and loosely. This tendency is noted by 
both Hood (1976) and Dearlove (1979). Hood notes that the terms of 
reference of the various COMMissions which have been referred to were 
qenera11y stated in terms of a search for effectiveness. He argues 
that this was so because the distinction between effectiveness and 
efficienc" was not seen a5 important. He identifies three distinct 
uses of the term efficiency/e~fectiveness in the deal inns of the 
Redc1iffe-t1aud COrrr.lission. Firstly the term \'1as linked with 
decentralisation, secondly with the ability to coordinate, and thirdly 
with the ability to supervise provision of service. He shall return 
to this point when a critique of the traditional view is develoned. 
It will be argued then that the distinction between effectiveness and 
efficiency is important. 
Unsurprisingly the issue of siz~ is perceived as being at the root of 
the conflict between efficiency/effectiveness and democracy. 
Redcliffe-Maud and Hood (1974) cite as one of the ~eneral1y perceived 
weaknesses of the pre-reorganisation systeM the sMallness of many 
authorities. This they arque prevented the provision of a wide ranne 
of high standard services. Their later COMment (p 34) that there was 
no conventional wisdom as to desirable size for an authority should 
not be taken as indicatin~ a lack of consensus about the relevance of 
size. As far as efficiency/effectiveness was concerned the popular 
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view was the opposite of that later propounded by Schu~acher (1973) 
- bi Cl was beauti fu1. r·1any authors anreed wi th thi s vi ew: Robson 
(1954) argued for increased size to increase efficiency; Griffith (1966) 
agreed that there were ~any argu~ents in favour o~ 1ar~er authorities, 
and Jackson (1965) identified a preponderant view in the literature 
that there was a minimum size below which an authority could neither 
efficiently nor effectively provide services. ~1orton (1970) argues 
that the view was prevalent in ~overnMent circles also. He records 
that the Redc1iffe-t1aud Commission was established by a Minister, 
Richard Crossman, who had no doubt that his feel ina that 1ar~er local 
government un; ts \'Iere needed wou1 d be sunported by an iMparti a 1 body. 
At the root of Much of the support for 1aroe authorities was a belief 
in the existence of economies of scale. The waste disposal related 
literature provides a particularly clear example. In its written 
evidence to the Redc1iffe-r1aud Comr.!ission, the t~inistry of Housino and 
Local Government stated that (HMSO, 1967, p 38): 
"SMa 11 scale operations in refuse disposal are uneconoMic 
and inconvenient in various ways. The sMall authority 
often cannot afford and certainly has no full time use 
for expensive mechanical equipment like bulldozers 
When it becomes desirable to use mechanical methods of 
refuse disposal such as incinerators, because for 
example adequate tippin~ space cannot be found, the 
smaller authorities are a~ain at a disadvanta~e in that 
disposal plant cannot be scaled down sufficiently to 
match their needs." 
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The Ministry evidence went on to claiM economies of scale in pest 
r:ontro1 and fire control also! Hughes (1967) echoed the t1inistry's 
view that econonies of scale exist in the provision OT en0ineerinn 
services and went on to ar~ue for the likely existence of 
administrative economies of scale. Hhile the possibility of these 
administrative economies was not ~enera11y discounted by other 
writers it struck a less responsive chord. The Redc1iffe-Maud 
Commission was certainly aware of the possibility aT mananeria1 
problems arising due to the size and conp1exity of an or~anisation 
(Redc1iffe-Maud and Hood, 1974, P 37). However this issue \'1as only 
raised when the possibility of a single all-purpose authority for a 
major metropolitan area was beinn considered, and it is not clear 
that the nature of the problems was understood. 
The links beo'leen size, democracy and effectiveness are a key element 
in the traditional view of the pre-reorganisation local ~overnMent 
structure. Democracy was seen as present and e~fectiveness was seen 
as largely absent. The reforMers task was seen as estab1ishinn a size 
of authority sufficiently small for deMocracy to flourish but large 
enough to allow for effective and efficient provision of services. 
c) Separation of Functions 
A further element of the traditional view of the pre-reorganisation 
local government system was the view that conflict was endeMic. 
Richards (1980) speaks of the history of tensions between counties and 
the larger county districts. He sees the root cause as a series of 
ad hoc reforms of local adninistration which led to a drift of 
powers away from lower levels of the local authority structure. 
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Redc1iffe-r~aud and Hood (1974), however, see a !1rine cause o~ conflict 
in the fact that services were in some cases jointly provided by 
different authorities. This view is supported by the report o.f the 
Redc1 i ffe-Maud Commi ss i on and by Hi nOClue (1977). 
3.3 The Traditional View of the Hananement Process 
a) Key Issues 
The literature contains a clear picture of a traditional view of the 
process of local ~overnment mananement. Four facets of that traditional 
view will be discussed here. Dearlove (1979) deals with others. 
Firstly, the major participants in the Mana~eMent ~rocess will be 
identified and the nature of the re1ationshi~ between them discussed. 
Secondly, the structures within an authority, throu~h which the 
management process operated, will be described. Thirdly, the nature of 
the policy makinD process will be looked at, and finally, the extent to 
which it was seen as characterised by incrementalism will be examined. 
b) Participants in the t1anagement Process 
Minogue (1977) states that the central problem of internal organisation 
is the identification of the correct relationship between !1olicy 
formation and adninistration and therefore between Members and officer. 
This corresponds to the view expressed by Hart (1968). He states that 
(Hart, 1968, p 5): 
liThe two eleMents of elected Members and pemanent officers 
fom the traditional pattern .of local government. II 
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:As well as identifyinq councillors and officers as the key 
participants in the nana~eMent process, the traditional view also 
contains the idea that prior to reornanisation antanonisn characterised 
the relationship beb/een ther.l. This is comented on by Gill (1973), 
and Friend and Jessop (1969), amon~ others. Friend and Jesson, for 
example, talked in terns of the "fundamental distinction" between 
salaried professionals and elected officers, while Gill talked about 
"excessi ve ly comoeti tative behavi our II beb/een these Ilroups. The 
officers were nore often than not seen as peneratinn this state of 
affairs. 
c) Internal Structure 
~1embers and officers Nere seen as operatinn within a departMental 
fraMework with departmental co~ittees beinn the key or~anisational 
feature. The full council was not seen as ful~il1in~ any Major role 
having de1e0.ated its decision-makin~ powers to departMental cOMMittees. 
These points were made by a lar~e number o~ authors inc1udin" 
Jewell (1975), Hart (1968), Ripley (1970) and Stanyer (1967). Hart 
in particular emphasised the role of the co~ittee. He stated that 
(Hart, 1968, p 128): 
lithe cOl!J11ittee system is the characteristic nark of local 
government, just as the Cabinet systeM is typical of 
Central Goverment. 1I 
Both departmentalisM and the emphasis on MananeMent by cOMMittee were 
seen as failings of the local ~overnMent syster.l. Departnenta1isM was 
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seen as leadino to Traqmentation in policy Makin", and COMMittees as 
leadinq to, among other thin~s, a lack of financial control and a 
decline in the quality of councillors and officers. Each of these 
views penneated the report of the r1aud COf!11'1ittee. 
d) Characteristics of the Policy r1aking Process 
As was indicated earlier, departmental comMittees rather than the 
full council were seen as the source o+' policy decisions. This view 
was supported by a postal survey of town clerks undertaken for the 
Maud Committee. Friend and Jessop (1969), however, argued that this 
view was superficial and that while COMmittees might have anpeared to 
make policy they were in fact merely rubber-stampino the decisions o+' 
appointed officers. The Maud report in fact tended to sup~ort this 
view, and argued that the idea that members deal with policy while 
officers deal with administration was simplistic. The COMMittee 
report went on to bemoan the fact that this idea continued to have 
such wide acceptance. Finally the COMMittee report ar~ued that Members 
should accept More responsibility for policy formation while allowin~ 
officers si~nificantly More freedoM to administer. 
Dearlove (1979) ar~ues that the traditional view of local ~overnnent 
was ambivalent with re~ard to the role o+' the appointed officers. He 
argues that while the policy fOrMin~ role of the officer was reco~nised 
this did not prevent the view that the scope of official responsibility 
was too restricted being widely expressed. However it seems possible 
that these views were not inconsistent and that what was being ar~ued 
for was a restriction on the activities of Members to a very hi~h 
level policy formation role. 
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e) Policy Haking Style 
The traditional view of the manner of flolicy forr.1ation is very clear. 
It is seen as virtually the antithesis of rational planninn. 
Stewart (1970) identified the key policy question asked as whether or 
not an activity should be allowed to nrow. Such an anproach to 
decision-makin~ clearly leaves little room for policy innovations. 
'!ard arquen in a similar vein that (Pard, 1970, p 1): 
"local government has controlled its affairs by makinp 
short term projections of the expenditure required to deal 
with current difficulties and tasks." 
Other authors took a similar view. Headrick (1962) , for example, 
described councils as "driftin~" from year to year, while Cossey (1971) 
talked of the Malinnant disease of creeDinn incrementalisn. Overall 
- . -
we have a picture of a lack of innovativeness and a hiph de~ree of 
dissatisfaction with this state of affairs. Anain this traditional 
view permeated the report of the t1aud cOlT1ittee. 
3.4 Traditional Remedies 
a) Structural Channes 
The pre-reornanisation systen of local authorities was seen as 
inefficient and riven with conflict. This was the thesis of the 
Redcliffe Maud report and there is no indication that the Labour 
government which received the rep9rt, or the Conservative novernMent 
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which introduced the resulting le"islation disanreed. However, the 
Commission's recommendations commanded less widesnread an,reenent. 
Indeed, a substantial Minority report was produced by a MeMber of the 
Commission itself. Therefore it is unsurprisinn that the leqislation 
which was finally introduced to reMedy the perceived defects, the 
1972 Local Government Act, included proposals which di~fered ~rom 
those put forward by the COMMission. The eMphasis on increased size of 
authority and on simplification of structure reMained, but thp. one 
tier systeM advocated by Redcliffe-~~aud was replaced by a two tier 
system of local authorities. 
The new system was designed to achieve efficiency priMarily by reapinn 
economies of scale. Althou~h some SMall authorities did reMain, 
overall the country was left with a snaller nUMber of larger 
authorities. In round figures, over 1300 authorities were re~laced by 
400. As has been said, democracy was seen as a characteristic o~ local 
novernment, therefore the emphasis was on sa~enuardinn rather than 
.. ' . . 
introducinn, this feature. The simplification of the structure was seen 
as a key factor in achievinn this. Additionally, both deMocracy and 
efficiency were seen as bein~ e~hanced by a rational allocation of 
functions between the two local authority tiers. The Conservative 
Government's response to Redc1i~fe-Maud, which preceded the 
introduction of the new legislation made this clear. It stated 
(Cmnd. 4584): 
"The GovernMent's concern has been to settle how functions 
can best be operated; sane need wider areas of 
adMinistration, while others are best dealt with by 
authorities more closely ~n touch with local conditions." 
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The removal of conflict was potentially nore difficult in a two tier 
structure than mioht have been the case in the one tier structure 
reorrrnended by Redc 1 i ffe-~1aud . It wa s hoped tha t the rat i ona 1 
allocation o~ functions between the two tiers and the use OT agency 
arrangements would help achieve this. Under the a0ency systeM, a 
county could devolve down to a district the riaht to carry out a 
particular function normally performed by the county and a district 
could sanction a similar a~ency arran~eMent in the reverse direction. 
Thus, if in some area, a particular function was felt to be mis-
allocated, the county and district involved could agree to transfer 
responsibility for the function in return for payment. 
The adoption of a two tier systeM had a Major impact on the way in 
which waste management was carried out. Prior to reorganisation the 
refuse collection and disposal functions had been operated as an 
integrated service. After reor~anisation waste disposal was assi~ned 
to the county tier and refuse collection to the districts. The shift 
of the disposal function to the larger scale county units was thouCjht 
to be necessary to (Richards, 1975, p 122): 
II utilise more sophisticated techniques OT destruction 
and to promote the recyclin~ of material. 1I 
The loss of the disposal function was hotly contested by the pre-
reorganisation, non countv authorities which were to becone the new 
districts. They argued that cooperation between districts would 
suffice to brinq about what econoMies of scale were available. The 
districts were able to command sone su~port in Parlianent, and in fact, 
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durinn the passane of the Local GovernMent Bill throu0.h the COMmons, 
an arnmendment restorina dis~osa1 to the districts was carried. 
However this was later reversed by the House of Lords. 
b) Process Changes 
The establishment of a new kind of local authority requires a Major Act 
of Parliament. Such Acts are landmarks siqnifyino that Major chan~e 
has occurred. No such 1 andnarks exi st to s i ~ni fy \lIhen chan!1e has 
occurred in the way analytical processes operate within local 
authori ti es. To quote Redc1 i ffe-t1aud and Hood on the nronress of 
internal reoroanisation (Redc1iffe-t1aud and !,,'ood, 1974, n 87): 
"The Maud and Dains Reports of 1967 and 1972 preface or 
mark the cliMax of a period of transition. They may 
affect the character of subsequent developments, but their 
.-' influence over the'pattern of events is far less clear 
than that of legislation." 
Despite the lack of external lan~narks, many writers have felt that 
change has occurred in the pattern of activities within authorities. 
Richards. in a rather non specific discussion of the ouest for 
efficiency feels able to state that (Richards, 1980, ~ 130): 
"New concepts in accountancy and new a!Jplications of 
mathematics are used to produce Material which forms a 
better base for makin~ decisions." 
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Later, in a similar vein, he co~ents on the raoid increase in the use 
of computers in local government. t~inooue (1977) makes a sinilar 
point, ar~uinCJ that whether or not channe \oJas f'enerated by the various 
~overnment reports, substantial channes took place in internal 
organisation and management of local authorities durinn the 1970s. 
Such changes in internal or~anisation and in the forM of the analytical 
process can have a variety of causes. However one factor nust surely 
have been the impact of government reports and advice, and the enablin~ 
aspect of the Local Government Act. Prior to local ~overnment 
reorganisation, local authorities were oblined to establish separate 
committees to carry out some functions. The 1972 Local GovernMent Act 
relaxed these statutory obligations and therefore ~ave local authorities 
a greater deqree of control over patterns of internal orqanisation than 
they had had previously. This new freedom allowed local authorities to 
respond to the promptin0s of the Maud Report (1967) and the Bains 
Report (1972) in particular. Both these reports argued for inte~rative 
committees established across functions to ensure that fra~mented 
policy making disappeared. 
major theme of the reports. 
of monitoring performance. 
A central policv qeneratinq cOMMittee was a w _ _ 
Bains further ar~ued Tor committees capable 
Redcliffe Maud and Wood emphasise that 
strand of the report which advocated the need to establish priorities 
and objectives and to measure achievements a~ainst expectations. They 
see this as Bains attempting to escape from lithe traditional pieceMeal 
nature of decision-Makin!:, (Redcliffe-~1aud and Hood, 1974, p 85). A 
fi na 1 trread in the va ri ous !:,over nr!1ent reports was the need to del eM te 
more responsibility to officers. Anain the 1972 Act served as a niece 
of enabling legislation. 
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c) Process Chanqes Speci fi c to Haste t1ananement 
The waste Mana~ement operation in the Counties has been exposed to 
the impact of all the more oeneral factors affectinn local authorities. 
However it has also been subject to specific reforM. The 1974 Control 
of Pollution Act was desinned to chanqe the way the waste Mana~ement 
function is carried out. The potential iMpact on the analytical 
process stems from the provisions of Part 1, section 2 of the Act 
entitled, "Haste Disposal Plans". This imposed ~ duty on each waste 
disposal authority to prepare and periodically revise a waste disposal 
plan. Previous le~islation had contained no such prov1sion. The Act 
also specified certain data collection and consultation activities to 
be carried out in the preparation of the plan. Financial factors led 
to a piecemeal introduction of the various provisions of the Act. 
The earliest sections of the Act to be brounht into force were those 
which did not involve additional expenditure and those which provided 
discretionary powers only. These sections, which did not include the 
plannin~ provisions, took effect on 1st January 1976 (SI 1975 No 2118). 
However some authorities undertook data collection and planning 
activities without waitin~ for the relevant section of the Act to be 
brought into force. This was reco~nised by the O.D.E. who nade 
available their Haste t1anageMent Paper series to provide !luidance 
(D.O.E. Circular 3/76). 
Section 2 of the Act cane into force on 1st July 1978 (S! 1977 rio 2164). 
An associated circular made clear that the D.O.E. expected to see 
substantial progress towards plan cOMpletion within two years (D.0.E. 
Circular 29/78). The selection of a tiMe span was not made by the 
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Secretary of State under section 2(7) o~ the Act. As was nade clear in 
the circular, it was no More than a strono sugqestion. Despite this, 
many counties appear to have adopted the suqnested time scale as a 
target. Therefore many planning activities were well under way if not 
complete, in the sense of a first plan bein~ produced, by 1980. 
However by that date financial considerations had once aoain i~pinqed 
on central government and it had been informally indicated to local 
authorities that plan completion could be postponed. A formal 
recognition of the reduced importance bein" assigned to p1annin~ could 
be found in the provisions of the Local Government, P1annin~ and Land 
Act 1980. Section 7 of that Act removed from the Secretary of State 
the power to set a deadline for plan completion which the Control of 
Pollution Act had conferred. 
The likely overall impact of the Control of Pollution Act May well have 
been weakened by this element of the Local Government, Planning and Land 
Act. However, despite this implicit down~radin~ of the importance of 
planning, the requirement to plan still· exists and some planning should 
have been carried out in most counties. 
The planning which has been carried out should have involved 
consideration of waste reclamation options. Section 2 of the Control 
of Pollution Act twice makes reference to the issue. A waste disposal 
authority is compelled by the Act to consider reclaMation; it is not 
simply permitted to but compelled to. Thus the reclaMation issue 
should have featured and should be continuinn to feature aMon~ the 
strategies considered by waste rnana~ement groups. 
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3.5 Orthodox HYDotheses 
a) Existence of an Analytical Process 
The im~act of the Bains Report (1972) and of the Control of Pollution 
Act in particular seeM to guarantee the existence of a for~alised 
analytical process in local authority grouns charged with the waste 
manageMent function. Therefore the major hypothesis in this area is 
as follows: 
t1ajor Hypothesi s 1 
There is an analytical process in oneration in waste 
management ~roups in the English counties which bears a 
stron~ resemblance to rational plannin~. That is to say 
there is a stron0 emphasis on objective settin~ and 
performance monitoring. All the stages of activity 
identified as part of the analysis circle are likely to 
be present. 
The emphasis in the Control of Pollution Act, and the enphases in the 
local government literature make it worthwhile to identify three 
subsidiary hypotheses. These are: 
Subsidiary Hypothesis 1.1 
There is an established procedure for forecasting amounts 
of waste. 
Subsidiary Hypothesis 1.2 
Modern management techniques~ such as D.C.F. analysis and 
the panoply of O.R. techniques, are in use. 
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Subsidiary Hypothesis 1.3 
The reclamation option is actively considered. 
b) Impact of the Separation of Collection and Disposal Activities 
As far as waste mana~eMent is concerned the most significant feature 
of the reorganised local government systeM which caMe into operation 
after 1974 was the split up of the integrated refuse collection 
and disposal service. Therefore the r.1ajor hypotliesis in this section 
is as follows: 
f1aj or Hypothes is 2 
The separation of collection and disposal has no adverse 
effects on the working of the analytical process. That is 
to say either disposal can operate as a separate systeM 
from collection, or that necessarv fOrMS of cooneration ~ . 
Ii- • 
between collection and disposal authorities have been 
established. 
Again the literature makes it worthwhile to separate out two subsidiary 
hypotheses. These are: 
Subsidiary Hypothesis 2.1 
There is evidence of economies of scale, either 
en~ineering or otherwise, in English county waste 
disposal operations. 
Subsidiary Hypothesis 2.2 
'"" There is no evidence of dise~onomies of scale. 
managerial or otherwise. 
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c) Issues of Democracy 
Given the emphasis which the orthodox view places on the democratic 
nature of local government, an additional Major hypothesis would seem 
necessary. This is: 
~1ajor Hypothesi s 3 
The analytical process in use enhances the democratic 
nature of local government. That is to say there is 
councillor involvement in objective settino and openness 
to interest groups. 
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II A Critical View 
3.6 A Critique of the Traditionalist View 
a} Introduction 
The discussion of the traditional view of local governMent presented 
earlier in this chapter concentrated on the inpact of scale of 
operation on democracy and e~fectiveness/efficiency, and on the 
incrementalist nature of the analytical process. The critique to be 
presented here will also centre around these issues. The basis of the 
critique is an examination of the attitude of the traditionalist to 
the research process. 
In this respect, the critique has similarities with that Mounted by 
Dear10ve (1979). However, Dear10ve draws profoundly pessiMistic 
conclusions about the possibility of any kind of refOrMinq activity 
in the local government sphere. The conclusion here will be More 
optimistic, that well manared reform is possible, even if past reforms 
may not have worked. The discussion of econoMies of scale also differs 
significantly from that contai.ned in Dearlove's work. 
b) Democracy in Local Government 
There is a strand in the local governMent literature which argues 
that the democratic ideal so frequently seen in local government 
operations by traditionalist writers,'differed draMatically from 
reality. Examples of this kind of ar~ument are provided by Rees (1968) 
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and by Hha1en (1960). Oiher siMilarly inclined authors have identi~ied 
ar~uments why democracy might well be absent. The ~ap between the 
picture of the ideal representative and the reality of councillor 
activity has been pointed out, as has been the possibility that 
reality corresponds more closely to the "dictatorshio of the officia1 11 
than to the electoral chain of cOrTland picture (Newton, 1976). 
Dear10ve (1973) has pointed out that SOMe interest groups may be given 
preferential access to councillors and officials. 
Several arguments can be put forward to reinforce these points of view. 
For example unconscious preferences by councillors. He ar~ues that 
among other things the style of communication an interest ~roup 
adopts can affect the degree of access to the political arena which 
it achieves. However this may only be half the story. It has already 
been pointed out that the form of analytical process in use can also 
fill the role of dooman, in terms o~ deciding who is, and who is not, 
to have access to the process of decision-Makin~. 
Given that such counter arguments existed in the literature, and given 
the possibility just demonstrated that it is possible to add to theM, 
why did the traditionalist view continue to hold such a central 
position in the literature? Dear10ve and others arnue that a lack of 
evidence, supporting either traditionalist or alternative views, was 
the najor contributory factor. HQwever an equally iMportant issue 
I 
would appear to be the tendency to attempt to reconcile contradictory 
evidence with theory. The treatment of the evidence of voter 
indifference ~ives one exaMple of this. AcadeMics and politicians are 
not exempt from cognitive dissonance it would seem! 
77 
In conclusion then the case for the de~ocratic nature of local 
oovernment would appear to be non nroven. There exist alternative 
views but these have not yet mana~ed to achieve a central position in 
the debate. 
c) Efficiency/Effectiveness 
It has been indicated that belief and not evidence underpinned the 
central role of democracy in the traditional view of local ~overnment. 
The same can be said of the idea that scale and efficiency/effectiveness 
are related. The evidence of econo~ies of scale in large or9anisations 
was s ingul arly lacki ng. The Redcl iffe-t1aud Report admitted as nuch 
(Redc li ff e-t1aud, 1969, p 58): 
II size cannot be statistically proved to have an 
important effect on performance. There were a few 
scattered instances where economies of scale appeared 
to be operating •••• But, in ~eneral, size did not seem 
to have a greater bearing on perforMance than some 
environmental characteristics of local authorities. 1I 
A similar lack of support for the existence of economies of scale can 
be found in the various research studies associated with the ComMission's 
report (Rees, 1971). Desnite all this the Commission adonted the view 
. . -' 
that econo~ies of scale were available. The statistical research was 
defined as having liMited relevance and emphasis was placed on the 
views put forward by government departments. The nature of the view 
put forward by the Ministry of Housin~ and Local GovernMent, that in 
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refuse disposal economies of scale would be nresent, has a1readv been 
. . ~ 
discussed and it was tY!1ica1 of the tenor of ~1inistry advice in 
!Jenera1. 
Is this response by the Commission yet another examn1e of connitive 
dissonance or is there somethinn More ~undamenta1 at work. The latter 
ap!1ears to be the case. Judginn fron the information ~rovided by 
tlood (1976), who was hinse1~ one of the Cnrnission's research sta~~, 
it was the research process itself which \</as disliked rather than any 
particular output of the research. The fol1owin~ quote serves to make 
the poi nt (Pood, 1976, !1 44): 
"Research comes under the list of constraints on the 
Comnission for two Main reasons. First because of the 
misplaced im!1ortance attached to it by Crossman (and 
others) at the time the COMMission was established ••• A 
second constraint on the Commission can result ~ron the 
findin~s of the researchers. To ~ive a hypothetical 
example first - what \"ou1d the cornissioners have done 
had it emerged from the research that only councils of 
below 10,000 population w~re efficient? How could this 
have been incorporated into its recorrrnendations \</hen 
the public debate had been revo1vin~ around the idea of 
councils Much larger than those existin~ at the tine?" 
Crossman ;s seen by Hood as believin~ that research can "prove" thin!:}s, 
whereas (Hood, 1976, !1 44): 
/I The Comission did Make a Major attenflt to 
undertake research into the question of size, hut 
.•. at the outset it was clear that 'nroof' could 
only result from a series of value ';udnenents." 
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As has been stated earlier, research is best seen as an attennt to 
disprove rather than ~rove, but even so, Crossman's attitude seens 
more responsible than that attributed to the Comission by 1.lood. 
Given that evidence was not likely to shake the ComMission's view that 
economies of scale existed, it is useful to exa~ine the a nriori 
probability that they were wrong and that indeed the traditionalist 
equation of size and efficiency/e~fectiveness was wronn. Dearlove 
(1979) states that a ~isapplication of mainstreaM nicroecononic theory 
was the source of the'idea that econoMies o~ scale were a fact of life. 
He argues that local authorities cannot be operated as one 1arne 
factory but by their very nature ~ust con~rise a number of local units 
providing a service. Thus he feels that the benefits of division of 
labour in the workplace are unavailable. He adMits the !'lossibility 
of managerial econoMies but ar~ues that tne possibility of diseconoMies 
are as much a part o~ Modern economics. 
Dearlove seeMS somewhat ill-at-ease with his arnunents in this case. 
Clearly there are SOMe local authority services, and waste disposal 
might well be one, where a larne scale facility could be operated. 
Thus his ar~uMent rel~tes to sane services rather than all. Further 
he does not apnear familiar with the nature of the discussion of 
econonies of scale currently ap~earin~ in the economics and Mananenent 
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science literature. It is true that textbooks in nicro-econonics 
continue to depict the lon~ run avera~e cost curve of the &irn as lUI 
shaped, displayin~ econonies of scale bein" reolaced by disecon0Mies 
of scale as output per period increases. However Much research has 
cast doubt on this form. The eMpirical evidence, weak thounh it May 
be, sug~ests an ILl shaped curve. In this case, econoMies of scale 
disappear, but are not replaced by disecononies, at least until scale 
of operation has ~one beyond that \'1hich existin!] onerations have 
experienced. A survey of the research has been provided by 
Koutsoyiannis (1979). The iMplication of this research is that for 
those operations which have been studied there is an absence of either 
econonies or diseconomies over a wide ran0e of out~uts. There~ore the 
selection of scale of operation can be made on non-econoMic nrounds, 
e.9. if SMall is democratic, then democracy can be achieved without a 
sacrifice of econoMies of scale. 
In part the mana~ement science literature Mirrors the economics 
literature. There is an awareness that avera~e cost curves, thouqh 
lUI shaped can be flat over relevant output ran~es. However there is 
another strand of the literature which ar!Jues that a Methodolo0Y for 
exam;nino the issue of scale econoMies has vet to be develoned. 
.... ." . 
Tomlinson (1982) states that: 
"Many mistakes have been Made in the past (particularly 
in building too large); no standard reference books 
exist ••• and little serious research appears to be 
going on or directed towards develo~in~ a ~eneral 
methodolo~y." 
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Tomlinson noes on to identify several factors which oast analyses 0; 
scale economies have treated in too cavalier a fashion. For exaMole 
construction of a sin~le larne plant prevents any benefits beinn 
derived from the learning ~rocess which Minht occur in establishin~ the 
capacity in a series o~ small plants. Further the decision to build a 
large scale plant May be equivalent to decidinn to onerate with a short 
run avera~e cost curve which is 'V' shaped. In this case miniMuM cost 
operations will only be possible over a small output ranne. Therefore, 
since the decision to build a larne scale plant must necessarily be 
made long before the plant cones into operation, the decision to build 
a large scale plant involves a sin,nificant vote of confidence in 
whatever forecastin~ method is used. Accurate, lonn ranne, 
forecastin~ is then a prerequisite for large scale o~eration. 
Clearly the debate about economies of scale has been, and continues to 
be, wide ranninq. In the context of this debate, the aprroach taken 
by the traditionalists towards the possibility of economies of scale 
in a reor~anised system of local ~overnMent starts to look alMost 
naive. Given the way in which a simple modification of an assumption 
about the shape of an avera~e cost curve can reMove the perceived . 
conflict between democratic or~anisation and efficient or~anisation, 
the unwillin~ness of the Commission to come to terns with research 
evidence is disquietin~. 
One final point needs to be made in discussin~ the traditional view of 
efficiency/effectiveness. The lack of consideration ~iven to the 
distinction between these terns is fri~htenin~. Effectiveness deals 
with the relationship between an objective and an action taken to 
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achieve the objective. Efficiency deals with the reS0urce c~~t 0+ 
undertakino an action. It is nossib1e for an action to be effective, 
without bein9 efficient, or efficient without bein~ effective. There 
can be no conflict between deMOcracy and effectiveness if deMocracy is 
reoarded as desirable since MeasureMent of effectiveness requires an 
expression of the democratic will. 
However there can be a conflict between efficiency and deMocracy. If 
some sinn1e objective, such as Maintain existin" levels and patterns 
of service, already exists to ~overn operations, then the collection 0+ 
opinion to re-define" objectives nay be seen as inefficient in that it 
nenerates an additional use of resources. Efficiency is only a valid 
objective of a reforMer, objections to waste for the sake of waste 
apart, if effectiveness of operations is ensured. 
d) The Analytical Process 
The issue of availability of evidence is crucial to the discussion to 
the traditional view of the internal operations of local ~overnMent 
also. To quote Dearlove (1979, p 146): 
"t!e just do not know enouC1h about how thin!Js l-/orked within 
unreforMed local authorities. A biblio~raphy of research 
studies into the actual practice of local policy-making 
woul d be very short indeed ••• ~10vie cameras have rarely 
been trained on local governMent and its practices." 
True, a variety of insiders put ~en to pa~er to tell what life was like 
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within a local authority, but their views tended to be either 
disre~arded if they con!licted with the Dooular view or else accented 
uncritically if they su~ported it. For the rest descrintions o~ 
practice tended to reflect what should be rather than what was. 
Stanyer (1976) in particular has criticised the lIexcessive lenalisn ll 
of traditional descri!ltions. Nor has this tendency died out; 
Richards' book is a particularly clear exaMple of this apnroach beinn 
applied to the reorganised systeM (Richards, 1980). So the interplay 
between officers and councillors, the bad e!fects of too Manv 
committees and excessive departMentalisM, the increMentalist style of 
policy making, all turn out to be unsubstantiated. They may be 
a~pealin~ pictures to a would-be reforMer, but they lack su~port. 
However, su~pose the ~icture was true. Is it reasonable to expect 
that the Bains Report, the Control o~ Pollution Act and similar 
measures will have generated change. Dearlove (1979) in his criti~ue 
of the process of refonn argues not. He does so on two ~rounds. 
Firstly, he argues that the reforMs were rooted in an inadequate 
understanding of organisation theo~' and placed too ~reat an eMphasiS 
on chan~in~ foma1 structures in the belie~ that chan~e in process 
of operation had to follow. Secondly, he argues that the style of 
rational plannin~ which the reforMers sou~ht to introduce is not a 
feasible Method of operation under any circunstances. These arnuMents 
will now be exaMined in turn. 
Dearlove sees the reforners as devotees to 'classical' ornanisation 
theory. This he sees as a body of principles desi~ned to enable 
Managers to build up a fOrMal structure. Such a body of theory 
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certainly exists, stretchin~ from the \'.fOrk o~ Fayo1 (1916), throunh 
Brech (1965) and onward. It emphasises accordin~ to r~assie (1965), 
leadership, control and disciplined hierarchy. These are the ~actors 
which Davies (1973) for exaMple sees as rermeatin~ the Bains Rerort 
and even the most cursory readinl] of' the rerort bears this out~ .job 
definitions and organisation charts abound. This reliance o~ 
reformers on a theory o~ or~anisations can be criticised because the 
particular theory in question has been successfully cha11en(1ed. !t is 
now reco~nised as a partial analysis only, i~norinn as it does concents 
such as informal or~anisations and hUMan interaction. Dear10ve ' s 
argument is that because the theoretical under~innin~ of the reform 
movement was so unsound t the reforms \"li 11 not have had the des ired 
effect. Structures within local ~overnMent May have channed, but 
process will not. To some extent, evidence already exists to show that 
he is correct to believe this. The various surveys of post 
reorganisation authorities undertaken by the staff of INLOGOV have 
shown that structural change has not been accom~anied by process channe 
(Greenwood et a1, 1976). 
Dearlove's second theMe is that rational p1annin~ of the type implied 
by the Bains Report and the Control of ~011ution Act can never cone 
into being. He cites "as evidence "for this belief the criticisms that 
have been levelled at various specific examples of rational "plannin~ 
type processes. A particular tar~et is PPBS (Dearlove, 1979, ~ 177): 
"Fundamentally PPBS sets down a series of steps that 
should be followed by the rational ~olicy Maker. Each 
0; these steps to rational and comprehensive nolicv 
. " ~ 
making has been subjected to a blow-by-blow critique 
which leaves the whole enterprise in intellectual 
shreds." 
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A variety of problems are listed: con~lict Makes objective definition 
impossible; knowledge of alternatives is liMited, comnlexity and 
uncertainty are rife. Dear10ve's analysis of the reform process is 
purely ne~ative. He ends with the belief that incremental decision 
making is all that is achievable niven the inherent liMitations o~ the 
hUMan brain. and that any form o~ externally imposed or~anisation is 
doomed. Evolutionary chan~e of the creenin~ DarWinian tyne is the 
only kind he sees as possible. 
Dearlove's analysis certainly provides the basis for drawin0 un an 
alternative set of hynotheses about the annlytical rrocess onerated in 
waste disposal groups. However, thou~h his conclusions about the fate 
of recent atteMpts at reor~anisation may appear valid, his conclusions 
about the impossibility of future reor~anisation are not. There are 
two reasons for this. Firstly, there is no reason why future re~OrM 
should continue to be based on an obsolete brand of organisatio~al 
theory. There are alternatives, and there is evidence that these 
alternatives can lead to successful or~anisational chan~e. The ~rob1ems 
of impleMentation have been studied and a reforM process can be defined 
which has the potential to succeed. These processes take into account 
both formal and informal structures and eMPhasise partici~ation 
(French, et a1, 1966; Child, 1979). Secondly, there are rational 
approaches to planning which do not require sOMething akin to consensus 
and perfect know1ed~e. In these processes, the problems of identifying 
goals, ~eneratin" strate~ies and gainin~ cOMMitMent are reconnised as 
~I 
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problem areas. However,'solutions based on research have been 
proposed. The output of these processes May not be uto~ia, but they 
do at least allow future desirable states to influence actions rather 
than the consequences of ~ast decisions. The reconmended iMproveMents 
in analytical process which are su~~ested later in this thesis are 
based on this kind of analysis. 
In conclusion, the ar~uMents of Dearlove and others forM a ~ersuasive 
basis for the develoPMent of an alternative set of hvnotheses. 
0" 01. 
However the pessimis~ about future reform which accom~anies them is 
not so persuasjve. Therefore,while accertin~ the need +or an 
alternative hypothesis set, it seems reasonqble to hore that if data 
collection establishes that there are probleMs with the way the analysis 
activity is carried out, remedial action might well be successful. 
3.7 Alternative Hypotheses 
a) Existence of an Analytical Process 
Dearlove has argued that the style o~ plannin~ advocated in the Bains 
Report and the Control of Pollution Act is beyond the abilities of 
anyone to operate. Hhether or not this is true, there are ar<:",uMents 
which indicate that the desired reforms will not have occurred. 
Firstly no considerat.ion was ~iven by reforners to ways in which 
implementation ~roble~s mi~ht be overCOMe. Indeed the possihility of 
implementation probleMs was hardly discussed. Clearly, then, there ;s 
the possibility that any iM~leMentation problems net will not have 
been overcome. Secondly, much of the Control of ~ollution Act refers 
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to production of a plan. ~ndoubtedly the aiM of the Act was to chan~e 
process, but it is conceivable that a one-o~f nlanninn document has 
been produced 1eavin~ the und~rlyinn nrocess unchanned. ThereTore the 
major hypothesis in this area is as follows: 
Major Hypothesis 1 
If there is an analytical process in oneration in waste-
mana~ement ~roups in the Ennlish counties it bears 
little resenblance to rational plannin~. That is to 
say there is little emphasis on objective settin~ and 
perforMance Monitoring. Rather, the process bears a 
strong resenblance to the incremental style of analysis 
identified by Lindblom (Lindblom, 1959). 
The emphases in -the Control of Pollution Act, and the emphases in the 
local government literature make it worthwhile to identify four 
subsidiary hypotheses. These are: 
Subsidiary Hypothesis 1.1 
There is no established procedure for forecastin~ amounts 
of wastp.. 
Subsidiary Hypothesis 1.2 
r10dern mana!)eMent techniques, such as D.C.F. anal~'sis 
and the panoply of O.R. techniques, are not in use. 
Subsidiary Hypothesis 1.3 
The reclamation o'ption is lar~ely unconsidered. 
Subsidiary Hypothesis 1.4 
The requirements of the Control of ~ollution Act are 
seen as requir;nn p~oduction of a document only. . 
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b) Im~act of the Senaration of Collection and Dis~osal Activities 
As far as waste mananement is concerned, the most si~nificant feature 
of the reorganised local 1J0vernrnent systeM ",!hich caMe into operation 
after 1974 was the split up of the inte~rated refuse collection and 
disposal service. Therefore the Major hypothesis in this section is 
as foll ows: 
r·1ajor Hypothesi s 2 
The separation of collection and disposal has established 
barriers which Make it di~ficult to operate a rational 
analytical ~rocess. That is to say, either disnosal 
. . 
cannot operate as a separate system from collection, or 
that necessary forms of coo~eration between collection 
and disposal authorities have not been established. 
Aoain, the literature Makes it worthwhile to separate out two sub-
sidiary hypotheses. These are: 
Subsidiary Hypothesis 2.1 
There is no evidence of econoMies o~ scale, either 
enaineerina or otherwise, in English county waste 
disposal operations. 
Subsidiary Hypothesis 2.2 
There is evidence of diseconomies o~ scale, Managerial 
or otherwise. 
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c) Issues of De~ocracy 
Given that the democratic nature of local novernment was nrobably a 
figment o~ the traditionalist inaqination, an additional major 
hypothesis would seeM necessary. This is: 
Major Hypothesis 3 
The analytical process in use does not enhance the 
deMocratic nature of local ~overnMent. That is to say 
there is no councillor iMproveMent and only discriMinatory 
access for interest ~roups. 
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4.0 MANAGEMENT SCIENCE MODELS 
4.1 Introduction 
a) Purpose of the Chapter 
In this chapter the management science/operational research literature 
which deals with the waste management problem will be examined. The aim 
will be to develop new hypotheses and to refine the ones which have 
already been developed. At this point the object is not to test 
hypotheses. The 1dea is that management scientists, when they build 
Models, make choices and that these choices reflect beliefs about the 
real world. If the choices can be identified, then the beliefs can be 
inferred and used to generate hypotheses about the way the world is. 
If when the hypotheses are tested they are found wanting, this will 
constitute a serious condemnation of the management science literature. 
The chapter begins by identifying both the presence of a common 
approach in the management science literature dealing with waste, and 
the nature of the set of choices implicite1y or exp1icite1y Made during 
an application of this common approach. Uext the range of choice 
outcomes present in the literature is discussed, with particular 
attention being given to the work of influential UK analysts. On the 
basis of this analysis, the hypothesis sets developed in Chapter 3 are 
then extended. 
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b) The r·1anagement Science Literature: How r1uch Can -It Contribute? 
The management science literature includes many references to the 
waste management problem and therefore. as has been said, it is a 
potential source of further hypotheses about the way the waste 
management function is carried out. However the hypotheses are not as 
strong as those derived from the study of legislation and government 
advice. The reason for this is simple. The management science 
literature does not contain descriptions of the way waste disposal 
officers carry out their duties. Rather it contains descriptions of 
consultancy exercises and examinations of the relevance of particular 
mathematical techniques. 
It is well known that descriptions of consultancy exercises often have 
an appearance of precision where the actual exercise had none. Further-
more there is no necessary implication that a consultancy exercise will 
have an effect on the activities of waste disposal officers. Thus the 
predictive content of these studies may be slight. The same can be 
said for the examinations of particular modelling techniques. ~1any 
such studies are merely exercis~s in mathematical Manipulation. There 
is no implication that their content will be immediately applicable to 
the real life waste management problem. As has been said (Hilson, 
1977, p 10): 
"Many authors have been involved in this application of 
mathematical modelling, not from an interest in the real 
problems of waste manage~ent, but because it may be 
formulated as an interesting mathematical prob1em." 
92 
Despite this point of view9 there may still be some value to be 
derived from a study of the management science literature, especially 
that describing consultancy exercises. This is because the management 
scientist or consultant 9 when modelling the waste management problem, 
must make choices. He must choose, among other things, an appropriate 
mathematical model and an appropriate solution technique and these 
choices will reflect his view of what is relevant and what is feasible. 
Wilson (1977, p 41) offers support for this view, but also a warning: 
liThe algorithm chosen for model solution depends largely on 
the assumptions the author is prepared to make about costs 
and capacities. Alternatively, the opposite may be true, 
that the algorithm available determines the assumptions 
made on costs and capacities." 
The warning having been noted, the choices made by consultants and 
modellers, where they can be inferred from the published studies, will 
be the basis of the hypotheses generated in this chapter. 
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4.2 Major Themes 
a) The Content of the Management Science Literature 
The management science literature in the waste disposal field has been 
the subject of major study over the past few years. Berry and Bacon 
(1977) have compiled a selective bibliography for the period un to 
1976, and Berry (1978) has published a survey article dealing 
specifically with forecasting for waste management. Wilson has also 
published several surveys of the literature in this area. However, 
given that there is considerable overlap in content and conclusion with 
the study already quoted, this will serve as a standard reference to 
this author's work. 
An examination of l~i1son's work, and of the material listed by Berry 
and Bacon, indicates that there is widespread agreement among authors 
about the structure of the waste management problem. The bulk of studies 
see the major decisions as involving selecting locations at which new 
sinks or trans-shipment facilities can be added to a network. Figure 
4.1.1 sho~s a simple network structure similar to that frequently used. 
The squares represent locations at which waste is produced, the circles 
intermediate treatment facilities, and the trianq1es landfill sites. 
The lines represent possible routes along which waste can be shipped 
between locations. Typically in such a network, waste sources outnumber 
sinks. That is to say, there are many more points at which waste arises 
than there are at which waste can be disposed of. The typical-decision 
involves locating a new intermediate treatment facility or a landfill 
site. 
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4.3 Choices the Analyst Can Make 
a) Location Decisions in General 
The problem of deciding where to locate a new facility has been 
widely analysed. The problem is present in both public and private 
sectors. Rand (1976) has analysed the private sector related 
literature and has identified seven choices which must be made when 
constructing a model for the facility location decision. There is no 
reason to believe that these seven choices disappear as soon as the 
location decision moves to the public sector. Therefore these choices 
will be discussed one by one. Any distinctive elements which the 
waste management situation generates will be identified. Once this 
has been done, any waste management specific choices will be identified. 
In later sections the choices advocated or inplied by influential UK 
analysts, such as !Jilson and the Local Government Operational Research 
Unit (LGORU), will be i~entified. Finally the way these choices relate 
to the hypothesis sets already generated will be discussed. 
Choice of Objective 
Rand identifies two possible objectives for the depot location 
decision. The first is cost minimisation, and the second a return on 
asset criterion. He argues that the selection of a cost minimisation 
objective often implicitely assumes that revenue remains constant. In 
such a case the objective is really one of short-term profit maximisation. 
The return on asset criterion Rand associates with an analysis which 
explicitely recognises an investm~nt dimension to the problem. 
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There is also a choice of objectives when the location for a waste 
treatment facility is being selected. However the range of possible 
objectives is even wider. The question of whether to introduce 
capital costs is of course still relevant, but so are questions of 
social benefits and also equitable treatment of interest groups. 
Esmaili (1972) offers an example of a study which concentrates on cost 
issues. The exclusion of environmental benefits from consideration 
can, of course, be justified on similar grounds to those used by 
Rand to justify the exclusion of revenues in private sector studies. 
Anderson and Nigam (1967) emphasise costs, but they imp1icite1y 
recognise environmental issues by the use of constraints on activity 
levels. Finally, Fuertes, Hudson and Marks (1974) provide an example 
of a study which explicitely deals with the equity issue. 
Choice of Admisib1e Location 
Rand indicates that there are two possible approaches to identifying 
the set of possible locations for a new facility. Firstly a finite 
number of acceptable locations might be specified on the basis of 
prior analysis and selection made among these. Alternatively all 
points in a wide area might be considered possible. 
A waste management example may help to make this distinction clear .. 
The first alternative corresponds to a county authority, saying that a 
landfill sight can be located at Brown's quarry or Hhite's f)uarry and 
nowhere else in the county, and that therefore the choice is between 
these two alternatives. The second approach corresponds to a county 
authority, saying that landfill site can be located without restriction 
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anywhere in the county. This second approach can be justified on 
two grounds, either because the new facility can in fact be placed 
anywhere, or because cost and benefit functions are such that locating 
the new facility at the nearest feasible point to the optimum identified 
by the model does not lead to a si~nificant movement from the optimum 
values of key variables in the objective function. 
Hilson (1977) sees the choice between finite and infinite feasible set 
approaches as a major one in that it has major implications for the 
search for a solution algorithm. The adoption of the infinite feasible 
set approach is a feature of Schultz's (1969) analysis of the waste 
management problem, while a good example of the finite feasible set 
approach can be found in Harvey and O'F1aherty (1972). 
Choice of Search Procedure 
There are several a1gor"ithms which can be applied to the problem of 
solving the facility location problem. The previous decision between 
finite and infinite feasible set approaches is a key factor in choosing 
one. However other factors are. also relevant. One of these is the 
mathematical sophistication of the potential user of the model. For 
example, mathematical programming is often seen as less acceptable than 
simulation as an approach to management problem solving because it is 
less intuitively obvious. The bulk of Hilson's survey effort goes 
into cataloguing the range of alternative algorithms which have been 
suggested (Wilson, 1977). 
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Choice of Planninq Horizon 
Rand sees this choice as a key one. Four possibilities can be 
identified. Firstly the model can be solved for a 'representative' 
year. Secondly the model can be solved for successive time periods 
and an overall solution put together by taking common elements from 
each model run. Thirdly the model can be solved for a single period, 
which is an aggregate of time periods from the present to the planning 
horizon. Fourthly time can be dealt with by using a dynamic model 
in which trade-offs between costs and benefits at different points in 
time are explicitly introduced. An example off a dynamic model can be 
found in Fuertes et a1 (1974) while Anderson and Nigam (1967) provide 
an example of the more static approach. 
Treatment of Present Sites 
Rand argues that most location decisions deal with additions to 
existing networks. Therefore there is a problem about how to deal with 
existing facilities. They can either be included in the model so that 
the optimal location for a new facility takes into account the presence 
of existing facilities, or they can be ignored. There are two possible 
reasons for selecting this second option. Firstly it may be that there 
are physical barriers separating the area which the new facility is to' 
deal with from the rest of the network. Secondly writing off the 
existing facilities may be regarded as an option. 
Determination of Capacity 
Often there is another dimension to the problem of where to locate a 
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new facility. That is, how large should the new facility be? Both 
Rand and Wilson regard the choice of method for answering this question 
as important. Wilson's treatment of the issue is illuminating. He 
argues that the various approaches can be viewed as alternative ways of 
constraining the choices available within the model. The basic case is 
viewed as one of zero capacity constraints: the model effectively 
chooses from an infinite set of capacities (Hardy and Grisson, 1976). 
The second approach is to introduce upper and/or lower capacity limits 
for facilities (Kuhner and Harrington, 1975). The third approach 
effectively includes as choice objects within the model a finite set of 
facilities each one differing from the other only in terms of scale of 
operation (Haddix, 1975). 
Treatment of Local Delivery Costs 
Rand is explicitely dealing with a model of a commercial distribution 
network. His network involves relatively few sources of product, 
relatively few trans-shipment points and many sinks. He argues that 
treatment of the costs of moving product from trans-shipment points to 
sinks is a matter for choice, b~t that exclusion of these costs is not 
an option. In the waste management application, local delivery costs 
are effectively the same as costs of collection. Thus Rand's point is 
that collection costs are a relevant consideration, but there are 
different ways in which they can be treated. The key decision is 
whether to treat them as independent of the facility location decision 
or as dependent on it. In general, US studies pay most attention to 
the behaviour of collection costs. 
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b) Additional Choices 
In his analysis of the waste management literature, Uilson places more 
emphasis than does Rand on the detail of model structures and on 
solution procedures. By doing so he implicitly identifies two other 
choice areas. Firstly he argues that there is a wide range of equation 
forms which can be used to represent cost structures. Secondly he 
argues that modelling exercises differ in the extent to which 
sensitivity analysis is advocated. Hilson also identifies as a key 
issue the decision whether to classify waste by type or to treat it as 
an homogeneous mass. 
There is one other choice area to be dealt with. Irnplicitely, model 
choice involves an assumption about the political environment. simple 
objective functions and an absence of constraints can be taken to 
imply a belief that a central authority can impose a solution. More 
complex objective functions and extensive constraint sets can be seen 
to hint at a perceived need for political compromise. 
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4.4 The.LGORU Approach 
a) The Importance of LGORU 
LGORU (The Local Govern~ent Operational Re~earch Unit) has, since its 
inception in 1965, carried out a large number of studies of waste 
management problems for local authorities. The aim of the unit is to 
provide a strategy evaluation service to lor.al authorities on a 
consultancy basis. It is not unreasonable to say that most waste 
disposal officers regard LGORU as the sole purveyor of ~odelling skills 
in the waste ~ananement field. Given that staff at LGORU have such 
close links with waste disposal officers it is possible that the 
choices they make when modelling the proble~ will ~irror reality 
reasonably well. However, we ~ust remember the caveat entered earlier 
about the value of consultancy studies. 
b) The LGORU Approach 
Unfortunately the detail of the LGORU approach has never been carefully 
recorded~ Parker and Portlock (~974) briefly reviewed the stages in the 
activity, and Nice and Selby (1969) have described the solution 
algorithM used in one of the models, but a detailed exposition of the 
approach is unavailable. In what follows these two sources will be 
supplemented by inferences based on those reports which LGORU have 
presented to client authorities. Three studies in particular have been 
used, the rlorth East Ha~pshi re . and t!est Surrey study, the Oxfordshi re 
study, and the South Yorkshire study (Cooper and Roberts, 1971; 
Roberts and Parker, 1974; Jackson, Renold and Hilson, 1975). 
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Six stages in a typical LGORU consultancy exercise are identified by 
Parker and Port1or.k (1974). These will now be examined. 
Calibrating the Model 
Local data is collected and usep to ensure that the mathematical Models 
used accurately represent conditions in the study area. To quote 
(Parker and Portlock, 1974, p 24): 
"This data will include population statistics and 
projections, refuse output, collection round characteristics 
and methods, manpower and transport costs, exieting 
treat~ent plant details, vo1ume~ and locations of all 
existing tips, and any local geographical features that 
might influence the movement of vehicles in the area." 
Future total tip requirements in the area are calculated takin~ into 
account anticipated increases i~ population and refuse output per head. 
This stage apparently involves consultation with a variety of 
interested parties. 
Identifying Treatment Plant Locations 
LGORU undertakes a study to identify the optimuM number and location of 
any additional plant which will be required. This activity involves 
the use of two mathematical models. Both utilise an objective function 
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based on cost. The first adopts an infinite feasible set approach in 
selecting otpimal facility locations. Once this model has been runs 
(Parker and Portlock, 1974, p 26): 
"Practical sites, as near as possible to the optimal 
locations, are selected during discussion with the 
authority concerned." 
These practical sites are then input to the second model (a transportation 
type) which calculates the costs of using this particular confi9uration 
of facilities. 
These two models take into account collection costs, treat~ent costs. 
disposal costs and haulage costs. The treatment of collection costs 
appearsto assume that they will not change with a shift in the location 
of disposal point. That is to say that collection costs are based on 
existing round structures. It has been argued that (Hilson, 1977, p 44): 
"This restrictive assumption does not adr.1it the possibility 
of collection round reorganisation and results in a con-
siderable overstatement of the dependence of costs on haul 
distance." 
This is one possible argument. However an alternative is that all LGORU 
are doing is recognising that disposal authorities cannot control the 
actions of collection authorities and therefore must assume the worst 
possible case of no compensating changes when deciding on the introduction 
of new facilities. The issue of how best to treat collection costs will 
reappear throughout this discussion. 
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Developing Practical Strateqies 
The previous stage of identifying locations for treatment plants 
apparently deals only with plant of a single type. Therefore at this 
stage the possibility of a mixed strategy is considered. However the 
only mix considered appears to involvp. on~ type of treatment of waste 
plus some tipping of untreated waste. 
A further feature of this stage is an attempt to calculate any subsidies 
which the county authority might have to pay to districts to compensate 
for increased expenditure on haulage in collection vehicles if a new 
system of disposal locations is introduced. Taking Hilson's point, 
the districts are likely to be overcompensated, but even so the LGORU 
approach appears to be reflecting a view of the political system which 
exists. 
Considering Special 'Collection Methods 
This stage appears to be rather mislabelled by Parker and Portlock. It 
is not the collection operation.itself which is being analysed, but the 
possibility of long haul of waste in collection vehicles. The aim of 
this stage is to identify best sites for transfer stations. Again a 
transportation type model appears to be involved. 
Ysing Treatment Facilities Over Time 
The sixth and final stage of the LGORU approach attempts to determine 
how tipping space and treatment facilities should be used over time. 
105 
All previous stages seem to be based on a typical year type analysis. 
Capital costs are annua1ised to allow such an analysis to be carried 
out. The shift to a dynamic analysis is achieved by further use of a 
mathematical model. Again the model is based on the transportation 
structure. Now however flows of waste through facilities have to be 
dated. 
c) Conments on the LGORU Approach 
The adequacy of the LGORU approach will be commented on later in this 
thesis. The principal concern now is to identify issues which have 
implications for the hypothesis sets. Of the seven choice~areas 
defined by Rand, only two have not been dealt with in the precedin~ 
discussion of the LGORU approach. These are the treatment of existing 
depots and the treatment of facility capacities. By implication, 
existing facilities are built into the LGORU models; landfill site 
capacity obviously is. However facility capacities do not appear to 
be explicitely treated. Haste flows seem to be the determinant of 
p!~nned capacity. 
These however are relatively trivial points. A more important issue is 
the lack of reference in the Parker and Portlock outline to any 
treatment of uncertainty. Hilson also makes this point (Hilson, 1977, 
p 80): 
"The applied studies of LGORU do not use sensitivity 
ana1ysi s routi nely ~ II 
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Individual studies make reference to the problem, but in a relatively 
unstructured way. The South Yorkshire study states (Jackson et al, 
1975, p vi i ) : 
IIOur current philosophy on waste disposal stresses that the 
ability of alternative disposal methods to adjust to and 
absorb possible changes in factors affecting disposal 
should be considered ••. In particular, it was suggested 
that alternative disposal methods should be assessed for 
their flexibility in relation to changes over time in 
amount and mix of refuse produced and in external 
factors, such as changes in interest rates or operating 
costS.1I 
The study certainly includes data on how cost elements will respond to 
particular changes, but the nature of the changes examined seems 
rather ad hoc, and no analysis of total sensitivity is provided. 
Overall this study still seems to implicitly assume a precision in 
forecasts which is quite remarkable. 
The nature of the political environment implied by the LGORU approach 
has already been co~ented on. However the point deserves to be stressed. 
The county authority certainly seems to be seen as having sUbstantial 
power to implement decisions, but the existence of other related 
authorities, principally the districts, is also reco~nised. 
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4.5 The Approach of David Hilson 
a) Introduction 
David l·lilson works for the UKAEA at Harwell. He has written several 
survey papers and a book dealing with the problems of waste management. 
The book, "Haste r·1ana~ement: Planning, Evaluation, Technologies" is a 
comprehensive I how to do it text l aimed at waste disposal officers 
(Hilson, 1981). The high nonnative content of Hilson's work perhaps 
militates against the derivation of hypotheses about what is. However 
since one strand in his work emphasises applicability, all is perhaps 
not lost. For simplicity Hilson's earlier study will once again be 
used as a basic reference where possible (Ui1son, 1977). 
b) Political Issues in Wilson's Approach 
Wilson sees analysis of waste management decisions as having two strands, 
the political and technical. He sees waste disposal officers, 'the 
planners ' , carrying out technical analysis and providing information and 
advice to the politicians. He sees it as the job of the politicians to 
set objectives for waste management and to define criteria against 
which alternatives can be measured. In the light of these objectives 
and criteria, the planners evaluate and assess technologies. For Wilson 
~ 
there is a significant difference between evaluation and assessment; 
evaluation involves measurement a~ainst criteria while assessment 
involves selection (H~lson, 1977, p 13). In the light of the findings 
of technology evaluation and assessment the politicians and the planners 
develop a strategy (Hilson, 1977, _P 14): 
"Strategy generation ••• assembles from the most 
promising technologies, and potential locations, 
alternative strategies for solvinq the waste management 
planning problen. This step obviously requires 
feedback to the political decision-makers." 
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Evaluation and assessment of this strate~y is once again the province 
of the planner. 
It should be noted that the allocation of functions between politicans 
and planners leaves assessment, which would seem to be a highly 
political activity, in the hands of planners not politicians. It must 
once again be stressed that (Uilson. 1977, p 13): 
" assessment is the process of making the selection 
balancing all the criteria." 
Although in his flow diagram of the analyti~al process, Uilson has plan 
selection, the 'final ' stage of the analytical process, back in the 
hands of the politicians, there.must be a question mark hanging over 
the nature of this activity. 
Once a plan has bee~ selected and whatever process of plan r~finernent 
is necessary has taken place, the plan must be impl~mented. Hhile 
recognising the need for this activity, Hilson pays it little attention 
perhaps implicitely assuming that implementation is not a problem. 
There is some support for this interpretation of his views in his 
identification of the English county with the strong central planning 
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authority which he thinks most Modelling activities assume (Hilson, 
1977, P 11). 
c) Relevant Costs 
Wilson is at pains to point out that multiple criteria can be involved 
in waste ~anagement decision-making. He takes care to explore ways in 
, 
which performance on several criteria can be displayed. However the 
more formal aspects of evaluation still seem to be cost based. 
Relevant costs are seen to be those generated by haulage in collection 
vehicles, treatment of waste, haulage of residue to final disposal 
point and disposal. Actual collection costs however seem to fall 
outside this set of relevant costs. \"Ii1son admits that the boundary 
between collection and disposal is not clear cut but does see~ to imply 
in his writing that the collection cost consequences should not be 
considered in disposal decision-making. While this reflects the current 
UK legislation, it is somewhat surprising given that Wilson later 
states (Hilson, 1977, p 30): 
"Collection management is ~ssentially an operational 
planning problem, with extensive reorganisation of 
collection area boundaries, vehicle routing, crew 
assignments and the number of trips per day being 
possible in response to a change in the waste discharge 
point." 
Thus Uilson would seem to be ignoring a set of potential costs and 
benefits in the analysis of the disposal decision. The i~plicit 
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argument appears to be that i~norin9 such costs is better than 
assuming that they do not change as LGORU does. 
d) The Role of Models 
Wilson views models as an aid to the decision-maker rather than as 
decision-makers themselves. For this reason he sees it as necessary 
for the planner to be able to understand the simplifications and 
assumptions inherent in any model which is used. Hilson therefore i 
argues for the use of a hierarchy of models moving from simple to comp1ex.-
He feels that simple models should be used first and that substantial 
sensitivity analysis should be carried out. By implication Hilson 
believes that it will seldoM be necessary for the waste planner to move 
beyond the simpler models. 
The emphasis on simplicity does not imply an antagonism towards models 
on Wilson's part. He sees them as fulfilling an important role in the 
evaluation process. He states that (Hilson, 1977, p 10): 
"The model provides a systematic means by which the 
planner can explore the effects of alternative objectives, 
or the consequences of alternative courses of action, 
measured as far as possible on a fair basis. This 
framework allows expert judgement to be brought to bear 
on the problem, and provides greater insight into the 
workings of the system." 
This statement of the virtues of model use is a curious mixture. There 
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is the traditional emphasis, to be found in any management science 
text, on insight, fair measurement and the like. However there is also 
a political dimension implicit in the idea that 'expert judgement' can 
be brought to bear by use of a model. Hilson has a clear view of who 
the experts are (Wilson, 1977, p 21): 
"Perhaps the most powerful argument in favour of a 
hierarchy of models, beginning with simple analytical 
methods, is that it returns plannin~ to its rightful 
position - in the hands of the waste disposal officer." 
Perhaps the point that Wilson means to make is that simple models allow 
waste disposal officers to reassert their primacy over model builders, 
but where is the elected member in all this? 
d) Model Shape 
It is difficult to classify Uilson's ideal Model using the extended 
version of Rand's framework used so far. While emphasising the value 
of models, t~i1son does not advocate any specific version. Basically 
he advocates formal evaluation based on a discounted cost criterion. 
He argues that a technology comparison on this basis will often be 
sufficient to identify what should be done. Only when this approach. 
does not yield adequate information should transportation type models 
be used. Implicitely he advocates a finite feasible set approach, but 
believes that there will often only be one element in the feasible 
set. 
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Wilson's approach to collection costs and his support for sensitivity 
analysis have already been mentioned and issues such as inclusion of 
existing depots, and inclusion of capacity costs do not feature in his 
overall proposal. 
In conclusion then, Wilson's approach is based on siMple models and 
sensitivity testing. However the po11tical dimension in his argument 
should not be overlooked. 
113 
4.6 Extensions to the Hypothesis Sets 
a) Introduction 
The operational research/management science literature which deals with 
waste management has been examined to s~e the range o~ choices which 
analysts have had to face when dealing with this application area. The 
prevalence of a location selection approach has allowed the use of the 
pattern of choices developed by Rand (1976) as the basis of an analytical 
framework. The pattern of choices was extended to cope with the 
additional issues specifically introduced by the waste disposal subject 
area. 
Having identified the choices which analysts have to make, and having 
identified the manner in which two key analysts have dealt with these 
choices, it only remains to assess the implications for the two sets of 
hypotheses which were developed in the previous chapter. It must be 
re-emphasised that at this stage the aim is not hypothesis testing but 
hypothesis development. The intention is to extend and/or refine the 
existing hypothesis sets. 
b} Hypotheses Dealing with the Nature of the Analysis Process 
The first major hypothesis in both 'orthodox' and 'alternative' sets 
deals with the nature of the analytical process in use in waste 
management groups. The 'orthodox' version is that the analysis process 
bears a strong resemblance to rational planning. This 'orthodox' 
hypothesis is clearly fundamental to the bulk of the analysts whose work 
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has been examined. The overall emphasis in the literature is on the 
provision of tools to aid in rational decision-making. This emphasis 
is consistent with a belief that such tools will be acceptable in the 
waste ~anagement context. This emphasis on 'rationality' certainly 
seems to inform the LGORU approach. 
The 'alternative ' version,of the major hypothesis in this area is that 
the analysis process in use will be relatively unstructured and bear 
little resemblance to rational planning. The piecemeal approach to 
analysis for waste management outlined by David Hilson links to this. 
His divide and conquer strategy is unlikely to be acceptable in an 
environment in which a highly structured planning activity already 
exists. However the emphasis on objectives distinguishes his approach 
from Braybrook-Lindblom incrementalism. 
Clearly major hypothesis 1 has influential support in both its 'orthodox' 
and 'a1ternative ' forms. It is therefore an important hypothesis to 
examine and deserves to be carried forward for further analysis. 
Subsidiary hypothesis 1.1 in bo~h"orthodox' and 'alternative ' sets, 
which deals with the presence or absence of a forecasting exercise, also 
appears to be significant. The type of model proposed in the literature 
4 
can only be applied on the basis of forecasts of waste amounts. 
Therefore in the absence of an established forecastin~ procedure, much 
of the management science literature would be irrelevant. 
Subsidiary hypothesis 1.2 deals with the use/non use of modern 
management techniques. Given that the literature dealing with management 
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science techniques in waste management goes back over twenty years, 
and given that the application area is now a run of the mill text book 
example, the 'orthodox' version of this hypothesis Must be alMost an 
article of faith among manageMent scientists. Can so Much academic 
management science effort have left the real world totally unchanged? 
Subsidiary hypothesis 1.3 deals with the extent to which the reclamation 
option is considered within the analysis process. The Management science 
literature contains models which identify flows of reclaimed naterial. 
However this is not a central theMe. Therefore rather than refine this 
hypothesis to identify different types of reclaMation activity, it will 
be carried forward unchanged. 
Within this general area of the nature of the analysis process in use, 
the management science literature serves to identify several valuable 
additions to the hypothesis sets. Firstly it is clear that the bulk 
of the models advocated will be heavy data users. The need for 
forecasts of waste has already been mentioned, but these forecasts are 
only one part of the required data set. There is an additional need for 
a substantial amount of cost data relating to vehicle and disposal 
facility operations. Subsidiary hypothesis 1.5 will deal with the 
issue of data availability. The 'orthodox' version will state that a 
regular and relevant data collection activity is in existence. The 
'alternative' will state that data collection activities-are crude and 
intermittent. Secondly the decision to adopt an infinite set or a 
feasible iet approach.to the location problem implies a view about the 
degree of freedom of choice open to local authorities. If site 
selection is hindered by water authority requirements and for example 
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the activities of environmental groups, then a finite feasible set 
approach would appear to make most sense. Hypothesis 1.6 will deal 
with this issue of freedom of choice. The 'orthodox ' version will 
state that waste disposal groups have available to them a wide variety 
of sites at which they can locate treatment facilities or disposal 
operations. The 'alternative ' version will state that feasible sites 
are rare. Finally, the different approaches taken in the literature 
to the issue of sensitivity testing of models to variations in data 
inputs, supports hypotheses ,about the certainty of the future facing 
waste disposal groups and the precision of their cost and other data. 
Earlier hypotheses have dealt with the presence/absence of data 
collection and forecasting activities, but hypothesis 1.7 will deal 
with the outputs of these exercises. The I orthodox I version will state 
that available cost estimates have tight confidence intervals about 
them and that forecasts of future waste amounts have tight confidence 
bands around them. The 'alternative ' version will state that a high 
degree of uncertainty surrounds cost parameters and waste amount 
forecasts. Hypothesis 1.8 expands on this 'a1ternative ' view. This 
will state that although sources of uncertainty can be identified in 
both cost estimates and waste forecasts, they are in fact ignored. 
The LGORU approach to waste management decision analysis seems firmly 
rooted in the 'orthodox' versions of these subsidiary hypotheses. 
Wi1son ' s position is less clear cut. Certainly he would appear to 
support the 'a1ternative ' version of hypothesis 1.6, but his support 
for the 'a1ternative ' versions of hypotheses 1.5 and 1.7 is not so 
clear. His advocacy of simple models to allow sensitivity testing 
would appear to range him alongside supporters of the 'alternative ' 
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version of 1.7. However he appears also to believe that local records 
are capable of providin~ detailed information about the costs of 
existing operations (Hilson, 1977, p 39). 
c) Hypotheses Dealing with the Separation of Collection and Disposal 
The major hypothesis in this area, major hypothesis 2, deals with the 
effect of the separation of collection and disposal on two levels. At 
one level, the concern is whether disposal can operate without 
reference to collection. At the second the issue is whether, in the 
event that the two operations are inextricably linked, necessary forms 
of cooperation between districts and counties have been established. 
The bulk of the literature that has been examined takes the view that 
the collection and disposal systeMs are linked together. Despite this 
there are clearly differences in opinion as to how to cope with any 
interactions. The ideal is obviously to explicitely model the collection 
consequences of disposal decisions. However the LGORU approach is to 
assume that collection costs, other than those relating to haul in 
collection vehicles, will not be changed by the disposal decision. On 
the other hand, Wilson ignores ~ollection costs other than those related 
to haul on the grounds that the districts are capable of a flexible 
response. 
LGORU and Wilson are effectively adopting rules of thumb~ and this 
approach seems worthy of further consideration. Therefore two further 
subsidiary hypotheses will be defined. Hypothesis 2.3 will feature in 
the 'alternative' hypothesis set, and will state that the need to 
recognise the response of collection costs to disposal decisions is 
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being coped with via arbitrary rules of thumb. Hypothesis 2.4 will 
feature in both 'orthodox' and 'alternative' sets. The 'orthodox' 
version will state that districts are able to adjust collection 
procedures in the light of disposal decisions and so mini~ise collection 
costs. The 'alternative' version will state that collection costs are 
sticky in response to disposal decisions. 
Two subsidiary hypotheses dealing with economies/diseconomies of scale 
have already been defined. It should be noted at this stage that if 
it is established that data collection procedures do not exist within 
local authorities, these may fall by the wayside. 
d) Hypotheses Dealing with the Democratic Process 
The major hypothesis in this area, ~ajor hypothesis 3, deals with the 
impact of the analytical process on the workings of local democracy. 
Various views of the political process have been identified during the 
analysis of the management science literature. The comments of 
David Hilson in particular indicate that the relative roles of councillors, 
officer.s and model builders deserve consideration. Therefore this 
hypothesis will be carried forward for further examination. 
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5.0 Summary of Hypothesis Sets 
5. 1 Introduction 
a) Purpose of the Chapter 
This chapter contains little new material. Its principal purpose is 
to bring together the various hypotheses which have been developed in 
the previous chapters for ease of reference. However it does introduce 
one additional hypothesis. 
5.2 The Orthodox Hypothesis Set 
a) Existence of an Analytical Process 
Hajor Hypothesis 1 
There is an analytical process in operation in waste 
management groups in the En~lish counties which bears a 
strong resemblance to rational planning. That is to say 
there is a strong emphasis.on objective setting and 
performance monitoring. All the stages of activity 
identified as part of the analysis circle are likely to 
be present. 
Subsidiary Hypothesis 1.1 
There is an established procedure for forecasting 
amounts of waste~ 
Subsidiary Hypothesis 1.2 
Modern management techniques; such as D.C.F. analysis 
and the panoply of OR techniques, are in use. 
Subsidiary Hypothesis 1.3 
The reclamation option is actively considered. 
Subsidiary Hypothesis 1.5 
A regular and relevant data collection activity is 
in existence. 
Subsidiary Hypothesis 1.6 
Waste disposal groups have available to them a wide 
variety of sites at which they can locate treatment 
facilities or disposal operations. 
Subsidiary Hypothesis 1.7 
Available estimates have tight confidence intervals 
around them as have forecasts of waste amounts. 
b) Impact of the Separation of Collection and Disposal 
Najor Hypothesis 2 
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The separation of collection and disposal has no adverse 
effects on the working of the analytical process. That 
is to say, either disposal can operate as a separate 
system from collection, or that necessary forms of 
cooperation between collection and disposal authorities 
have been established. 
Subsidiary Hypothesis 2.1 
There is evidence of economies of scale, either 
engineering or otherwise, in waste disposal 
operations. 
Subsidiary Hypothesis 2.2 
There is no evidence of diseconomies of scale, 
managerial or otherwise. 
Subsidiary Hypothesis 2.4 
Districts are able to adjust collection procedures 
in the light of disposal decisions and so as to 
minimise collection costs. 
c) Issues of Democracy 
Major Hypothesis 3 
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The analytical process in use enhances the democratic 
nature of local government. That is to say there is 
councillor involvement in objective setting and openness 
to interest groups. 
5.3 The Alternative Hypothesis Set 
a) Existence of an Analytical Process 
Major Hypothesis 1 
If there is an analytical process in operation in waste 
management groups in the English counties it bears little 
resemblance to rational planning. That is to say there 
is little emphasis on objective setting and performance 
monitoring. Rather, the process bears a strong 
resemblance to the incremental style of analysis 
identified by ,Lindblom (Lindblom, 1959). 
Subsidiary Hypothesis 1.1 
There is no established procedure for forecasting 
amounts of waste. 
Subsidiary Hypothesis 1.2 
Modern management techniques, such as D.C.F. 
analysis and the panoply of OR techniques, are 
not in use. 
Subsidiary Hypothesis 1.3 
The reclamation option is large1y unconsidered. 
Subsidiary Hypothesis·1.4 
The requirements of the Control of Pollution Act 
are seen as requiring production of a document 
only. 
Subsidiary Hypothesis 1.5" 
Data collection activities are crude and 
i ntermi ttent. 
Subsidiary Hypothesis 1.6 
Sites at which waste disposal groups can locate 
treatment plant or tips are few and far between. 
Subsidiary Hypothesis 1.7 
A high degree of uncertainty surrounds estimates 
of costs and also forecasts of waste amounts. 
Subsidiary Hypothesis 1.8 
Although sources of uncertainty can be identified 
in both cost estimates and waste forecasts, they 
are in fact ignored by managers and analysts. 
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b) Impact of the Separation of Collection and Disposal 
Major Hypothesis 2 
The separation of collection and disposal has established 
barriers which make it difficult to operate a rational 
analytical process. That is to say disposal cannot 
operate as a separate system from collection and that 
necessary forms of cooperation between collection and 
disposal authorities have not been established. 
Subsidiary Hypothesis 2.1 
There is no evidence of econonies of scale, 
either engineering or otherwise, in waste 
disposal operations. 
Subsidiary Hypothesis 2.2 
There is evidence of diseconomies of scale, 
managerial or otherwise. 
Subsidiary Hypothesis 2.3 
The need to recognise the response of 
collection costs to disposal decisions is 
being coped with by means of arbitrary rules 
of thumb. 
Subsidiary Hypothesis 2.4 
Collection costs are sticky in a downwards 
direction in response to disposal decisions. 
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c) Issues ot Democracy 
Major Hypothesis 3 
The analytical process in use does not enhance the 
democratic nature of local government. That is to say 
there is no councillor involveMent and only discriminatory 
access for interest groups. 
5.4 An Additional Hypothesis 
a) The Continuing Debate about Local Authority Structure 
The reform of local government structure which took place in 1974 is 
unlikely to be the last word on the matter. Each of the major political 
parties has continued to toy with the idea of further reform. One issue 
which is frequently discussed is the possibility that local government 
in large urban areas needs a different structure to that which is most 
suitable for the rural areas of the country. Therefore it seems 
worthwhile to examine the question of whether waste nanagement problems 
and proposed solutions differ b~tween different types of local authority. 
Again, to try to prevent the issue being pre-judoed, two alternative 
hypotheses are presented. The allocation of one hypothesis to the 
orthodox set and the other to the alternative set is relatively arbitrary. 
The assignment of the hypothesis that different types of authority do 
face different situations to the orthodox set occurs primarily because 
the proposed solution of the problem by further structural change is 
typical of the orthodox approach. 
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The addition to the orthodox hypothesis set is therefore: 
Major Hypothesis 4 
The metropolitan authorities, the London authorities and the shire 
authorities (in both upper and lower tiers) ~ace different problems in 
the waste management field and have responded with different analytical 
processes. 
The addition to the alternative hypothesis set is: 
Major Hypothesis 4 
All upper tier authorities face similar problems in the waste disposal 
area and have made similar responses, and the same is true of all lower 
level authorities. 
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6.0 SURVEY EVIDENCE 
6.1 Introduction 
a) Purpose of the Chapter 
During the summer of 1977 each English county and each English 
district was sent a questionnaire dealing with waste management 
issues. This survey activity, together with follow-up telephone 
calls and visits,generated the data set discussed in this chapter. 
The chapter has three aims, to describe the activities which 
generated the data set, to describe the data set, and finally to 
offer a statistical analysis of the data. The various parts of the 
questionnaires are linked to the hypothesis sets which have been 
developed to establish the relevance of the analysis. However the 
linking of analysis and hypotheses will be postponed. A complete 
treatment will be provided in Chapter 10, when all sources of data 
are brought to bear on the hypotheses. 
b) Background to the Survey . 
The original survey was carried out during the summer of 1977(1). 
Two questionnaires were prepared (see Appendix 1), one desi~ned for 
use by disposal authorities, the other designed for use by collection 
authorities. The disposal questionnaire was dispatched to all English 
counties and the GLC. The collection questionnaire was dispatched to 
all English districts and to the London boroughs. By the end of 
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September it became apparent that while the response rate to the 
disposal questionnaire had been highly satisfactory, the corresponding 
figure for the collection questionnaire left much to be desired. 
Therefore during the autumn of 1977 a follow up exercise was 
instituted to discover the reason for the low response by the 
collection authorities. A similar, though less substantial exercise, 
was also aimed at the disposal authorities. A by-product of these 
two activities was a second batch of questionnaire returns. 
During 1978 and 1979 the questionnaire data was coded and analysed. 
Several ambiguous/unusual responses were identified, and local 
authorities were again contacted to clarify issues. Recoding of data 
took place on the basis of these contacts. The resulting revised data 
set is the one which is analysed here. 
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6.2 Survey Response Rates 
a) County Response 
46 disposal questionnaires were dispatched. By the end of Septe~ber, 
27 had been returned. A further questionnaire was returned shortly 
after that, giving a total of 28 cases available for analysis. This 
response rate of 60.8% compares favourably with many surveys reported 
in the management science literature. The total of 28 consisted of 
5 metropolitan counties (out of a possible total of 6) and 23 shire 
counties. 
Apart from generating the one additional response, the telephone 
follow up to the survey generated four written explanations for 
non-response. Two cited shortage of resources and another indicated 
that there was a policy of non-response to unofficial questionnaires. 
The final non-respondent argued that the questionnaire was superficial 
and indicated that an in-depth study of his and other authorities 
should be pursued instead. Unfortunately when it was indicated that 
the offer to carry out an in-depth study would be accepted at a later 
stage of the research (Chapte~ 7), it was withdrawn! 
b) District Response 
365 collection questionnaires were dispatched. By the end of Septe~ber 
132 had been returned. This 36% response rate, together with the 
prevalence of a state of partial completion among the returned 
questionnaires, indicated that something had been amiss with the 
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original questionnaire. In order to investigate the reasons for 
non-response or only partial response, a sub-sample of districts was 
contacted by telephone. This activity generated an extra 10 responses, 
giving a response rate of 39%, and 32 written reasons for non-response. 
Of these, 5 simply indicated that there was a policy of non-response to 
unofficial questionnaires. A further 7 indicated that the bulk of 
information required was unavailable. The remaining 20 cited resource 
shortages. 
One possible reason for this relative failure of the district 
questionnaire seems to be that the data requested was not available. 
The questionnaire presumed the existence of an established data 
collection activity and asked about the types of data collected. 
However it is possible that districts were not collecting data and 
therefore could not respond to the questions asked. The reasons given 
for non-response support this view. 
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6.3 Survey Questions and Hypotheses 
a) The survey exercise was intended to provide an overview of the 
management of waste. Therefore the hypotheses currently under 
investigation do not match the survey questions as neatly as might 
be wished. However the survey does provide relevant information. 
b) Disposal Question 1 
"For how long can your existing disposal (landfill) sites handle 
anticipated future waste?" 
The ability of a disposal officer to answer this at all has 
implications for the existence of forecasting procedures for waste 
amounts. At very least, the possibility of a subjective forecasting 
procedure is implied. The specific answers given are also important 
for major hypothesis 2 which deals with the ability of collection 
and disposal to operate as separate activities. If anticipated 
landfill life is short, either new sites must be developed or 
intermediate treatment must be introduced. In either case, collection. 
vehicles are likely to face a changed destination, and district costs 
may therefore chan~e. Such a situation will test the ability of the 
county/district system to cope. If existing landfill sites. provide 
adequate capacity for the foreseeable future, then counties and 
districts may operate independently in a quite satisfactory fashion, 
simply because a stable situation does not highlight any problems. 
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c) Disposal Question 2 
The question attempted to identify the difficulties facing counties 
in extending existing tip sites or in opening up new ones. Respondents 
were offered a list of four problems, a financial constraint, planning 
permission requirements, absence of suitable holes, and the presence 
of an environmentably concerned lobby. They were asked to specify an 
additional constraint if the offered list was inadequate, and then to 
rank the constraints. 
This question specifically relates to subsidiary hypothesis 1.6, which 
deals with site availability. It also has implications for the ability 
of counties and districts to operate separately. If, according to 
the response to question 1, counties have a need to open new sites, 
then any constraints on their choice may make it difficult to locate 
new sites in positions convenient for district operations. 
d) Disposal Questions 3, 4, 5, 6, 10 
These questions relate to information collection activities and in 
particular to the information received by counties from districts. 
The questions directly relate to subsidiary hypothesis 1.5, which deals 
with the presence or absence of a regular and relevant data· collection 
activity. 
Question 3 attempts to identify the types of information flowing from 
districts or counties. It offers a Menu of parameters which the 
respondants can check or ignore. The elements in the menu have all 
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been assumed to be available in some part of the management science 
literature already discussed. Question 4 asks whether explanatory 
comment accompanies any data which pass from district to county. 
Questions 5 and 6 attempt to deal with the value of the information 
flow. Respondants are asked whether the data is adequate for 
decision-making and what, if any, additional information is needed. 
Question 10 asks whether any waste analysis is carried out by the 
county. The idea behind the question is to see if counties add to 
data flows by their own efforts. 
e) Disposal Questions 7, 8, 9 
These three questions deal with the issue of contact between county 
and district officers. Question 7 asks about the form and frequency 
of contacts, while question 8 asks whether a different form and/or 
frequency would be preferred. Only if question 8 is answered in the 
afirmative does question 9 come into consideration. The questions 
relate to major hypothesis 2, which asks whether necessary forms of 
cooperation have been established between counties and districts. 
f) Disposal Questions 11, 12, 13, 14, 15 
This block of questions deals with the use of manaaement science 
techniques by counties. Question 11 offers a menu of techniques and 
asks counties to check those which have been used. Question 13 checks 
whether such techniques are in current use. These are the key 
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questions in this block. Of the other questions, 12 and 14 explore 
reasons for use of management science techniques and question 15 
checks whether there is an intention to use such techniques among 
counties not currently using them. 
The block of questions relates to subsidiary hypothesis 1.2, which 
deals with the use being made of modern mananement science techniques. 
g} Collection Question 1 
This question attempted to explore the difficulties hindering 
improvement of collection services by districts. A list of difficulties 
is presented and respondants are asked to rank these difficulties in 
order of importance. 
The question relates to major hypothesis 2, which questions whether 
disposal and collection can operate independently or not, in that one 
element in the problem list is the distance collection vehicles may 
have to travel to disposal sites. The question also has implications 
for subsidiary-hypothesis 2.4, which deals with the freedom of 
districts to adjust their coll.ection procedures. 
h} Collection Questions 2, 3, 4, 5 
These questions deal with issues of data availability. Specific 
historical rates and ~orecasts are requested for percentage changes 
in waste amounts and collection costs. A more general question about 
types of information collected is also asked. The pattern of data 
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types which respondents are invited to check is the same as that 
which featured on the disposal questionnaire in the question dealing 
with types of data being received from districts. 
The questions relate to subsidiary hypotheses 1.1 and 1.5. These 
deal with the existence of forecasting procedures and data collection 
procedures. 
i) Collection Questions 6, 7, 8, 9, 10, 11 
These questions deal with passage of information to the counties, and 
to the form and frequency of liaison between counties and districts. 
The questions relate to main hypothesis 2, which discusses the 
existence of necessary forms of cooperation between districts and 
counties. 
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6.4 Survey Analysis 
a) Disposal Question 1 
There were 28 usable responses to this question. No comments, added 
to the questionnaire documents, or returned with them, suggested 
that the required forecast was either unavailable or impossible to 
produce. No indication was given by any respondent as to how the 
forecast was produced, or as to whether it was a best or worst possible 
case, or something in between. 
The bar chart (Figure 6.4.1) shows the absolute frequency with which 
~ 
each anticipated tip life was selected by respond~nts. 42.9% of 
respon~ents indicated that on a county-wide basis tip capacity was six 
years or more. However, margin comment and follow-up discussions with 
respondents indicated that the reported county-wide capacity figures 
were averages hiding large variation in tip capacity within a county. 
On the basis of this additional information respondents were classified 
as needing to open a new disposal facility within five years, or not. 
The bottom margin totals of the contingency table (Table 6.4.1) show 
that 22 respondants (78.6%) saw themselves as likely to have to open a 
new landfill site within five years, while 6 (21.4%) did not. 
The right hand side margin totals in Table 6.4.1 show the number of 
metropolitan (5) and non-metropolitan counties (23) among the 
respondants. It is of interest to ask whether metropolitan and 
non-metropolitan authorities differed on this issue of need to open 
new landfill sites. Fisher's exact test allows a test of the hypothesis 
NO. OF 
COUNTIES 
15 
10 
5 
o 
1 2 3 4 5 6 
r==J Shire county 
~ Metropolitan county 
Figure 6.4.1 
YRS 
Anticipated Tip (Landfill) Life 
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S 
COU 
HIRE 
NTIES 
POLITAN METRO 
COU NTIES 
D 
18 
4 
22 
N.D 
5 23 
1 5 
6 28 
D ~ Decision on landfill needed within 5 years 
N.D ~ No decision on landfill needed within 5 years 
TABLE 6.4.1 
Landfill Capacity v. County Type 
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that the metropolitan and non-metropolitan counties "differ in the 
proportion with which they fall into the two classifications" 
(Siegel, 1956, p 97). The null hypothesis is that there was no 
difference in the proportions. The most interesting alternative is 
that a greater proportion of non-metropolitan counties than of 
metropolitan counties had no need to open new landfill sites within 
a five year time horizon. A rationale for this alternative hypothesis 
could be that metropolitan counties have more alternative uses for 
land and therefore are not able to develop a landbank for tipping 
purposes. 
The exact probability of observing the particular set of frequencies 
in the 2 x 2 contingency table is: 
_ (23~)(5~)(6~)(22~) 
P (28~)(18~)(5~)(~~) 
= 44.7% 
The more extreme case of no metropolitan county bein~ free from 
pressure will also have a positive probability. Therefore the observed 
frequencies are perfectly consistent with the null hypothesis that 
there is, in this case, no difference between metropolitan and 
non-metropolitan counties. This, at first sight surprising, result 
is reasonable given the heterogeneous nature of the metropolitan 
group. Hest Midlands, for example, is an urban sprawl, while 
South Yorkshire has large non-urbanised areas and a major extractive 
industry (coal mining). 
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In conclusion, then, counties can produce forecasts. Furthermore 
approximately two thirds of all counties faced the possibility of 
having to open new landfill sites within five years. 
b) Disposal Question 2 
25 complete responses were obtained to this question. However, the 
three incomplete responses did include some relevant information. One 
respondent indicated an overriding concern with the problems of 
obtaining planning penmission. This response came from a shire county, 
but the concern with planning penmission was shared, although to a 
lesser' extent, by a metropolitan non-respondent. This metropolitan 
county also emphasised the impact of a well-developed environmental 
lobby. The remaining county which offered an incomplete response, 
another shire county, stated that the overriding problems were seen to 
be the activities of environmental pressure groups and the requirements 
of the water authority. 
The 25 complete responses came from 21 shire counties and 4 
metropolitan counties. Of these, 14 counties chose to make use of the 
option to specify a constraint in addition to those listed. Of these, 
11 indicated that the requirements of the local water authority 
generated a significant additional constraint. The remaining 3 
counties each identified a different additional constraint. These 
were manpower shortages (a shire county), "procedural problems" (a 
metropolitan county) and engineering problems (a shire county). The 
procedural and engineering problems were ranked as least important 
(rank 5) by the relevant counties. The manpower shortage was assigned 
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rank 2 by the particular county concerned. However further contact 
with this county indicated that it had proved a temporary problem 
only. 
In the light of the importance assigned to the activities of the 
water authorities, this has been identified as a separate constraint 
in the following analysis. Figure 6.4.2 therefore presents five bar 
charts showing the frequency with which constraints were mentioned 
and the ranks assigned to them. The crossed blocks in the bar charts 
show which responses came from the metropolitan counties. Table 6.4.2 
presents a numerical summary of this information. 
The importance assigned to the requirements of the water authorities 
is an interesting feature of the data. 44% of the sample mentioned 
it, and of those that did mention it 91% ranked it as the most 
important constraint. If the constraint was present at all it was 
clearly critical. Again, using Fisher's exact test, the hypothesis that 
this particular constraint was equally i~portant to metropolitan and 
shire counties can be tested. The 2 x 2 contingency table which is the 
basis of the test is shown in Table 6.4.3. The exact probability of 
observing the given frequencies is: 
p = (21!){4!)(14!)11!) 
(25!)(10!)(11!)(4!) 
= 0.079 
So the hypothesis of no difference can be rejected at the 10% probability 
level in this case. 
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(b) 
P LAN U I N G 
1 2 3 4 5 RANK 
(d) 
E N V I RON MEN T 
1 2 3 4 5 RANK 
Constraints on Developing Landfill Sites 
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NUMBER OF MEAN t1EDIAN 
RESPONSES RANKS RANKS 
-
TOTAL MET SHIRE TOTAL MET SHIRE TOTAL MET, SHIRE 
FINANCIAL 25 4 21 3.3 2.3 3.5 4 2 4 
PLANNING 25 4 21 2.5 2.5 2.5 2 3 2 
HOLES 25 4 21 3.8 3.3 3.9 4 3.5 4 
ENVIRONMENT 25 4 21 2.3 2 2.3 2 2 2 
t4ATER 11 0 11 3.8'11 6* 3.4* 6* 6* 2* 
* Non responses assigned rank 6 
TABLE: 6.4.2 
Constraints on Developing Landfill Sites 
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TABLE: 6.4.3 
Hater Authority Constraint v County Type 
Constraint Constraint 
Absent Present 
Shire C 10 11 21 
Metropolitan C 4 0 4 
14 11 25 
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Having examined the response to the invitation to specify an additional 
constraint attention can now be turned to the constraints which were 
specifically identified in the questionnaire. To facilitate analysis 
the data have been recoded to exclude the'bther constraint" category. 
Thus, for the 25 cases available, the four specified constraints have 
been assigned numbers 1 to 4. The assignment was carried out so that 
the ordering of the constraints in each response was maintained. The 
revised responses are given in the bar charts in Figure 6.4.3. 
The most obvious effect of this recoding on the appearance of the bar 
charts is on the graph dealing with the environmental constraint. 
Also, after recoding there are significant differences between the 
patterns of rankings for different constraints. For example the bar 
chart dealing with the environmental constraint now differs 
dramatically from that dealing with the lack of holes. This 
appearance of difference can be tested statistically using Friedman's 
"'twO way analysis of variance by ranks" test (Seigel, 1956, p.166). 
The thrust of the test can perhaps best be seen by applying it to the 
subset of responses coming from the metropolitan counties. These 
responses are shown in Table 6.4.4 below: 
COUNTY FINANCIAL PLANNING HOLES ENV. 
(C17) 1 4 2 3 
-(C36) 1 2 4 3 
(C42) 3 2 4 1 
(C44) 4 2 3 1 
E 9 10 13 8 
TABLE 6.4.4 
Metropolitan County Rankings 
No. of 
COUNTIES 
12 
10 
8 
6 
4 
2 
0 
1 
No. of 
COUNTIES 
14 
12 
10 
8 
6 
4 
2 
0 
1 
(a) 
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2 3 4 RANK 
(e) 
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Constraints on Developing Landfill Sites (exe. Water) 
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Essentially the aim is to discover whether the four constraints are 
seen as equally important by the metropolitan counties or whether 
there are differences between them. If the ranks assigned to each 
constraint in turn are summed, four totals result. If the null 
hypothesis of no difference in severity is true, then there should 
be no systematic tendency for anyone constraint to be given low (or 
high) ranks by all subjects. Thus the four rank totals should be 
similar. On the other hand, if the null hypothesis is false, the 
totals should differ. 
Friedman's test statistic is given by: 
= 3n(k + 1) 
where n is the number of counties 
k is the number of constraints 
R. is the sum of ranks for the jth constraint. 
J 
For the metropolitan county data x~ = 2.1. Using published statistical 
tables the probability of this result can easily be found. In 
this case there is approximately a 65% chance that a result of 2.1 
or higher could occur if the null hypothesis is true. Therefore the 
hypothesis of no difference in perceived severity cannot be rejected for 
the Metropolitan counties. 
x2 Gan be translated into a measure of agreement between the 
r -
metropolitan counties, Kendall's Coefficient of Concordance - a type 
of correlation coefficient (Leach 1979, p.219). The translation is 
achieved by: 
2 
Xr 
W=---
n(k - 1) 
In this case W = 0.17. W is bounded below by zero and above by one. 
Thus. because the hYpothesis of no difference in perceived severity 
cannot be rejected for the metropolitan counties, a 'typical' ranking 
is difficult to discern. 
2 
Friedman's Xr can also be calculated for the shire counties. In this 
2 
case Xr is 17.83. The null hypothesis of no difference in perceived 
severity is clearly rejected. The coefficient of concordance for the 
shire counties is however only 0.28. Clearly differences in perceived 
severity exist. but there remains disagreement between counties about 
rankings. 
The analysis appears to support the"following conclusi'ons. The a 
priori view of the type of constraints likely to affect county 
operations is supported by and large. However the activities of the 
water authorities clearly deserve further emphasis. Given that the 
~ 
analysis of the response to question 1 indicated a shortfall in 
landfill capacity, there is now evidence that constraints exist on 
possible site locations. It is likely therefore that counties and 
distrtcts will not be able to exist in isolatiOft but will have to 
interact. 
There is evidence that constraint rankings differ between counties. 
For this reason a"COIIIPIrison between a typical shire county, ranking 
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and a typical metropolitan county ranking has not been attempted. 
However it was possible to demonstrate that shire and metropolitan 
counties do differ, at least with respect to the importance of the 
activities of water authorities. This variation in constraint 
rankings may have implications for the feasibility of counties 
adopting similar analytical processes. 
c) Disposal Questions 3, 4, 5, 6, 10 
At first sight it appeared that these questions had been ignored by 
a high proportion of respondents. However, follow up discussions 
indicated that lack of response reflected absence of data flows 
rather than anything else. The original questionnaire, together with 
follow up contacts, therefore yielded usable responses. 
Taking cost data first, the response to question 3 indicated that 
among the responding 28 counties, only 5 (17.8%) claimed to be 
receiving cost data from the districts. Only 1 claimed to be 
receiving it on a regular basis. Typically the only data made 
available was annual total cost. The event which led to data being 
provided, when provision was irregular, seemed to be discussion of 
compensation payments. Of the 12 counties which identified an 
additional information requirement in question 6, 10 identified a need 
for district cost data. Two of these however indicated that such data 
was unlikely to become available because of a conflict of interests 
between counties and districts. A further county indicated that 
although additional data would be valuable, the cost of obtaining it 
might be prohibitive. 
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Rather more waste quantity data appeared to be available. 16 
counties (57%) indicated that they were receiving waste quantity 
data. However once again provision of data seemed to be on an 
irregular basis; 13 of the 16 counties receiving data (81.3%) 
indicated that this was the case. Total weight of waste data per time 
period seemed to be the information most frequently provided. The 
contingency table shown in Table 6.4.5 shows the respondents allocated 
along the dimensions, waste data receiving/non-receiving and 
metropolitan/shire. There is a 26% chance of getting this result or 
- one more extreme according to Fisher's exact test: 
HOR 
Shire 12 
Metropolitan 4 
16 
WOR ~ Waste data receiving 
l~ONR ~ Waste data non-recei vi ng 
WONR 
11 
1 
12 
TABLE 6.4.5 
Data Receiving v County Type 
23 
5 
28 
The requirement for additional data on waste amounts did not feature 
significantly in the responses to question 6. This nay be due to the 
fact that the response to question 10 indicated that several 
counties were collecting waste data themselves. 18 counties (64.2%) 
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indicated that they carried out/had carried out a waste analysis 
exercise. This response, coupled with COMments (written in on 
questionnaires, and offered during follow up interviews), which 
indicated that certain counties were collecting waste amount data, 
implies that only 4 counties (14.3%) had no waste quantity data, 
and only 3 counties (10.7%) claimed to receive no waste related data 
at all. 
However incomplete the data sets available to counties are (compared 
say to the pattern implied by question 3) there appeared to be 
evidence that a significant proportion of counties had waste quantity 
related data and that in many cases districts were a data source. 
Districts are of course the only source for collection cost data. Of 
the 16 counties receiving information from the districts, only 8 were 
receiving any kind of explanatory comment with it. This, it would 
seem, has to diminish the value of the information received. 
It remains to discuss the response to question 5. This dealt with 
the adequacy of the data received for decision making purposes. ' 25 
responses were received to this question. In the 2 x 2 contingency 
table shown as Table 6.4.6, these responses are classified as 
adequate/inadequate for decision making purposes against receiving 
information from districts/not receiving information from districts. 
This table emphasises a surprising fact:' zero information was 
classified as adequate for decision making by 4 counties, 44% of those 
not receiving information. Using Fisher's Exact Test, the hypothesiS 
that perception of adequacy of data was not affected by whether or not 
data were actually being received can be tested. This hypothesis 
cannot be rejected! 
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TABLE: 6.4.6 
Adequacy of Data v. Receiving Data 
ADEqUATE INADEQUATE 
RECEIVING 9 7 16 
NOT RECEIVING 4 5 9 
13 12 25 
d) Disposal Questions 7, 8, 9 
27 usable responses were received to question 7. All responding 
counties' indicated that they had some contact with districts. Of 
these 27,14 (52%) indicated that both formal and informal contacts 
took place, 11 (41%) indicated that all contacts were on an informal 
basis, and 2 (7%) indicated that all contact was formal. During 
follow up contacts an attempt was made to ensure that contacts 
designated as fonma1 involved persons meeting in their official 
capacity, in a forum designated as dealing with waste disposal and 
collection issues. Contacts, however regular, that could be terminated 
by one party without reference to anyone else were designated informal. 
The percentages given reflect these definitions. 
Of the 16 counties claiming that formal contact took place, 1 
indicated that there were monthly meetings, 10 specified quarterly 
meetings, 1 a semi-annual meeting and 1 an annual meeting. The 3 
remaining counties indicated that the formal contacts were at 
irregular intervals and infrequent. Of the 25 counties claiming that 
informal contacts took place, 5 indicated that there were contacts at 
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least every week, 2 indicated that contacts took place at least every 
quarter, and the remainder indicated that contacts took place as and 
when necessary, but were infrequent. 
There is some indication that metropolitan counties were more likely 
to have formal contacts with districts than shire counties, but the 
evidence is not conclusive. Using Fisher's exact test the probability 
of getting the result shown in Table 6.4.7, or one more extreme is 
30% given the null hypothesis of no difference. 
FORMAL NO FOR~1AL 
CONTACT CONTACT 
SHIRE 12 10 22 
METROPOLITANS 4 1 5 
16 11 27 
TABLE: 6.4.7 
Type of District/County Contact v. County Type 
Only 2 counties expressed themselves dissatisfied with the form and 
extent of their contacts with districts, and only 1 chose to specify 
a preferred alternative. This particular response indicated 
dissatisfaction with the county/district split of responsibility. 
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e) Disposal Questions 11, 12, 13, 14,15 
27 usable replies were received to question 11. The number of 
counties claiming to have applied particular techniques is shown in 
Table 6.4.8: 
TECHNIQUE NUMBER % USING 
Simulation 7 6 
Linear Programming 11 41 
D.C.F. 12 44 
Other 7 26 
Any 17 63 
TABLE: .6.4.8 
Patterns of Use of Modern Management Techniques 
63% of respondents claimed to be using/have used some management 
science technique. Discounted cash flow was most popular, with 44% of 
respondants claiming use, while L.P. came a close second with 41% . 
• According to the response to question 13, 12 counties were currently 
using one technique or another. Of the 10 counties who claimed no 
past or present use of the techniques, 2 indicated that there were no 
plans to introduce them, 2 claimed that there were definite plans to 
introduce them, and 6. claimed to be undecided. 
At first site this seems an apparently rosy picture in that 63% of 
counties have experience of using management science techniques. 
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However certain caveats need to be entered. Firstly, in two counties, 
the work referred to was being carried out by the author. Secondly, 
the comments, i ncl uded on the questionnai res, or gathered by fall ow-'up 
contacts, cast some doubt on the way the techniques were being applied. 
Two counties claimed to have used L.P. in capital expenditure 
decisions and yet stated they were not using discounted cash flow 
analysis. This su~gests that L.P. was being used to minimise 
operating costs, but that no comparison of current capital expenditure 
with future operating ,cost savings was made. This is only a partial 
analysis, but possibly the need to make the capital investment was 
generated by a level of service criterion, and analysis centred on 
comparing disposal alternatives with similar capital costs(2). 
The split of using and non-using counties between the shires and the 
metropolitans is shown in Table 6.4.9: 
',TECHrJIQUE NOT TECHNIQUE 
USERS USERS 
SHIRE 12 10 22 
METROPOLITANS 5 0 5 
17 10 27 
TABLE: 6.4.9 
Use of Management Science Techniques v. County Type 
This arrangement has only a 7.6% chance of occurrin~ if there is no 
difference between shires and counties on this issue. 
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In Table 6.4.10 the answers to question 11, which basically asked 
"are you using management science techniques?" have been grouped in 
relation to the answers given to question 5 which relates to 
satisfaction/dissatisfaction with data flows from the districts. 
TECHNIQUE NOT TECHNIQUE 
USERS USERS 
DATA O.K. 5 7 12 
NOT O.K. 11 1 12 
16 8 24 
TABLE: 6.4.10 
Data Adequacy v. Use of Hanagement Science Techniques 
There appears at first sight to be a tendency for counties which were 
not using management science techniques to be satisfied with data 
flows from districts and for those using management science techniques 
to be dissatisfied. As can be seen from the table only 31% of 
technique users were satisfied compared to 88% of non-technique users. 
Whether the difference between these figures is significant or not can 
be checked by using Fisher's exact test once again. There is less 
than a 2i% chance of the pattern of data shown in Table 6.4.10, or a 
pattern more extreme appearing if there was no difference between 
technique users and non-technique users in the matter. 
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This result is interesting. Earlier ana1ysis indicated that 
satisfaction or dissatisfaction with data supplied did not depend on 
the presence of data. It is now suggested that it depends on whether 
the county had a management style which involved data use, that is to 
say a style which involved the use of mana~ement science techniques. 
f) Collection Question 1 
This question generated 139 usable responses, 8 from London boroughs, 
19 from metropolitan districts and the remainder from rural districts. 
Some districts gave some constraints equal weight. Where this 
happened the data were recoded and equally serious constraints were 
assigned the appropriate midrank figure (Leach, 1979, p.67). 
The questionnaire allowed districts to specify and rank a single 
constraint in addition to those listed in the question. However few 
districts chose to do so. Those that did tended to duplicate already 
listed constraints. Therefore with recoding it proved possible to 
eliminate the 'other constraint' category. In the analysis that 
follows then, five constraints are dealt with: a financial constraint, 
an increase in waste constraint, a manpower shortage constraint, a 
distance from disposal location constraint, and a labour problem 
constraint. As with the disposal data a low numerical rank-indicates 
an important constraint. 
Figure 6.4.4 summarises the response to this question in bar chart form. 
The frequency with which the financial constraint is ranked as most 
~ important is easily seen. In fact 77% of respondents identified this 
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as of first importance. No other constraint came close to challenging 
the financial constraint's importance. The relative importance of the 
remaining constraints can best be seen by examining the mean and 
median ranks shown in Table 6.4.11. The set of all responses 
indicates that after the financial constraint, labour problems and 
distance from sites were the most severely felt constraints. After 
them come the labour shortage constraint and then the increase in the 
amount of waste. If"the responses are split into those coming from 
rural districts, metropolitan districts and London boroughs, it can be 
seen that a similar ordering of the constraints appears for 'each 
individual group. What differences do exist are as follows: 
(1) For the metropolitan group the greater importance of the 
labour problem constraint as opposed to the distance 
from sites constraint seems clearer. 
(2) For the London boroughs, the labour problem constraint 
is seen as being equally as importa~t as the financial 
constraint .• 
The pattern of responses offered by the districts was explored in a 
series of follow up visits. The overriding importance of the 
financial constraint was seen as due to overall central government 
policy, rather than anything specific to waste management. However 
the importance of the labour problem constraint was seen as something 
specific to waste management. Several managers argued that the 
unwillingness to change work patterns and work practices on the part 
of the labour force was far stronger in the waste collection area 
FINANCIAL 
/). WASTE 
SHORTAGE 
SITES 
LABOUR 
TOTAL METS 
MEA I MED NEA, 
1.35 1 1.5 
3.7 4 3.8 
4 
3.53 3.5 3.3 
3.16 3 3.3 
2.99 3 2.6 
TABLE: 6.4.11 
LBS 
MED MEA ~1ED 
1 1.94 2 
4 4.1 5 , . 
3 3.9 3.75 
3 3. 1 3.25 
2 1.94 2 
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SH 
MEA MED 
1.28 1 
3.63 3.5 
. 
3.54 3.5 
3.14 3 
3.13 3 
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than elsewhere in local government. Whether this relative ranking 
of waste collection and other local government activities is valid has 
not been explored. In the present context, the force of the comment 
is that it was restrictions on work practices rather than, say, lack 
of training, which underpinned the high ranking generally assigned to 
the labour force constraint. 
g) Collection Questions 2, 3, 4, 5 
There were 142 usable responses to question 2. 'Data unavailable ' 
responses were classed as usable. This asked districts to indicate 
% changes in weight and volume of waste in the immediate past, and to 
produce forecasts of % changes in the immediate future. Only 54 
districts (38%) found it possible to provide even a partial answer. 
Of these 54, 7 provided forecast data only, 3 historical data only, 
and 44 both historical data and forecasts. 
The willingness of 7 districts to provide forecasts while not being 
able to report historical data may seem strange at first sight. 
Follow up contacts indicated that respondants were basing forecasts 
on intuitively perceived correlations with variables for which forecasts 
were available, e.g. new dwellings. Others among the total of 51 
districts providing forecasts may have followed a similar approach. 
However many others appear to have extrapolated past data in a 
simplistic fashion. 
The likelihood of availability of historical data on waste quantity did 
appear to vary between types of district. Table 6.4.1'2 shows data 
availability by type of district. 
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DATA DATA 
AVAILABLE UNAVAILABLE 
SHIRE 34 79 113 
METROPOLITANS 6 14 20 
L.B.s 7 2 9 
47 95 142 
TABLE: 6.4. 12 
Waste Quantity Data Availability 
Perhaps surprisingly London boroughs and metropolitan districts 
appeared to differ in terms of proportion of respondents with data 
available. This difference is confirmed by the application of 
Fisher's Exact Test. The exact probability of the achieved results 
or some more extreme version occurring is .0265%. The difference 
between London boroughs and metropolitans is clearly significant. 
There were again 142 usable responses to question 3. This asked 
districts to indicate % changes in collection costs in the immediate 
past and to produce forecasts of % changes in the immediate future. 
98 districts (69%) found it possible to provide either actual data or 
forecasts or both. 88 provided both types of data, 6 provided 
forecasts only, and 4 actual data only. Of the 92 districts providing 
actual data, several indicated that pre-1974 actuals were not 
available, or were not an appropriate basis for calculating a percentage 
change. District boundary changes due to reorganisation were cited as 
the reason for this. 
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The distribution of districts capable of providing actual data by 
type of district is shown in Table 6.4.13: 
SHIRE 
METROPOLITANS 
L.B.s 
DATA DATA 
AVAILABLE UNAVAILABLE 
74 39 
14 6 
4 5 
92 50 
TABLE: 6.4.13 
Historical Data Availability 
x2 = 1.797 
df = 2 
113 
20 
9 
142 
There is again some suggestion that the London borou~hs differ from 
the rest of the country in data availability. The hypothesis of no 
difference in proportion of different types of district having data 
available can be tested using the X2 test (Siegel, 195~, p 104). 1n this 
case (X2 = 1.797 with 2 d.f.) the difference is not statistically 
significant. 
Question 4 generated an extremely thin response. While several 
districts indicated that data were being collected, it was clear from 
the nature of their response that the pattern of information specified 
in question 4 did not provide a useful framework in which district 
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activities could be reported. Available data did not seem to extend 
beyond annual totals. Even simple ratios like cost per ton did not 
seem to be routinely recorded. Because of the quality of the response 
to this question, follow up visits and contacts dealt with this issue 
specifically. The overall impression gained was that there was an 
almost total lack of management accounting activity. The emphasis was 
on recording expenditures and revenues rather than on control and 
decision making. 96 districts claimed to be collectingsome of the 
information. Of these 52 (54%) claimed that it was available on an 
annual basis only. A further 35 claimed that data was collected 
regularly for time periods shorter than a year. 
Question 5 was again answered by relatively few respondents. These 
responses typically identified the county as responsible for recording 
waste amounts Qr the treasurer's department as responsible for 
collection cost data. 
h) Collection Questions 6, 7, 8, 9, 10, 11 
Only questions 6 and 9 generated other than a spasmodic response. 
Question 6 deals with information being sent from districts to counties, 
while question 9 deals with liaison between these bodies. 
141 responses were obtained to question 6. 100 responses (71%) 
indicated that no information was provided to counties. 38 districts 
claimed to be sending refuse analysis data to counties and 33 claimed 
to be sending collection cost data. The pattern of data provision by 
type of district is shown in Table 6.4.14: 
., 
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COST REFUSE BOTH NONE 
t1ETROP. 1 1 6 12 20 
LONDON 0 1 5 3 9 BOROUGH 
SHIRE 2 6 19 85 112 
3 8 30 100 ·141 
TABLE 6.4.14 
Provision of Data to Counties 
Again there is some suggestion that districts which provide no information 
are more likely to be found in the shire counties than elsewhere. This 
hypothesis can be tested using a X2 test. The test (X2 = 8.47 with 2 d.f.) 
shows that the hypothesis, that shires, metropolitans and London boroughs 
do not differ in terms of likelihood of providing information, can be 
rejected at the 2% probability level. 
It may be recalled that disposal question 3 attempted to identify if 
county waste disposal groups were receiving data from districts. The 
types of information dealt with were related to waste quantities and 
collection costs. The data just analysed deals with information being 
sent by districts to counties. In this case also collection cost data 
are specifically identified. Therefore the possibility of cOMparinq 
county and district responses arises. Only a subset of the available 
data is relevant to this comparison. Many district responses are 
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irrelevant because the relevant county did not respond. One county 
response is irrelevant because no district within that county responded. 
Furthermore in no case did all districts within a county respond. 
Therefore a county's claim to have been receiving collection cost data 
cannot be called into question simply because no responding district 
seemed to be sending data. It may be that districts which did not 
respond to the questionnaire were providing data. The issue under 
debate then is the following: are there any county waste disposal 
groups which claimed to receive no collection cost information, when 
districts within the county claimed to be sending such information? 
23 counties claimed to be receiving no collection cost data and in 22 
cases the possibility of refuting this claim exists. In fact in the 
case of 13 counties, the claim that collection cost information was not 
available is contradicted by at least one district within the county 
boundary! Uhat might be at the back of this disagreement? One 
possibility is that the way in which the data was presented by districts 
caused county officers to discount it. Several districts stated in 
margin comments on questionnaires that data was only provided to counties 
as the basis of a claim for reimbursement. Perhaps counties regarded 
such data as suspect. 
Question 9 on the district questionnaire deals with the form of 
contacts between counties and district~. 119 districts indicated that 
there was some form of contact between themselves and the county 
authority. Only 18 indicated that there was no contact with the 
relevant county. Informal contact was the norm, although 44 shire 
districts (41%) and 8 metropolitan districts (40%) claimed to have 
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formal meetings. No London borough claimed to have formal contact 
with the GLC. The preceding analysis seems to indicate that little 
cooperation exists between districts and counties. Little data is 
passed on to counties by districts and when it is passed on, it 
appears often to go unnoticed. Further, there is confirmation for the 
county response that contacts tend to be informal. A key question 
remaining unanswered is what is the content of these informal contacts. 
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NOTES 
1. The author wishes to acknowledge the substantial help given by 
John Lee and Tom Watson during the early part of the survey 
exercise. Using funds provided by the SSRC I funded John Lee's 
MSc summer project. His brief was to assist me in the design 
and distribution of the two questionnaires and to code up and 
analyse the resulting response., I identified the issues; he 
produced the questionnaires. His analysis can be found in Lee (1977). 
Tom Watson acted as his supervisor during the project. 
It should be pointed out that the data analysed here are based 
on a data set which differs from that available to John Lee. 
Firstly various coding errors have been removed. Secondly the 
number of cases included is larger and thirdly the data has 
been recoded in the light of interviews with respondents. 
2. As in the B1ackpool case, see Chapter 8. 
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7.0 INTERVIEW EVIDENCE 
7.1 Introduction 
a) Background to the Interviews 
During 1979 and 1980 the author was provided with SSRC finance 
to allow an investigation into the types of planninq activity 
being carried out by waste management grouos in the English 
counties. Several counties were contacted and asked if they 
would allow staff to be interviewed about planning processes. 
In the event, seven counties took part in the study. Time 
constraints limited the number of counties examined to seven. 
Participating counties were asked to identify an officer who was 
closely involved with whatever waste nlanning activity was 
going on. This officer was interviewed by the author and 
~1rs ~1atina r1itchell, a researcher financed by the SSRC grant{l). 
This initial interview served to identify specific additional 
questions to be asked, relevant documents to be examined, and 
additional personnel to be contacted. Further visits to the 
counties then took place. 
At the end of 1980, participating counties were presented with 
a paper describing the kinds of planning activities which 
appeared to be going on (Berry and r1itchell, 1980). Specific 
counties were also asked to complem a short questionnaire after 
reading that paper (see Anpendix 2). Each county was then 
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contatted once again so that the researchers could check their 
interpretation of what was going on. 
b) Confidentiality 
Officers and councillors expressed themselves very frankly 
during discussions with the researchers. On occasion the 
request was made that a comment should not be directly 
attributable to an individual. At the end of the research 
project several participants asked that they and their counties 
should not be identified by name. It was therefore decided not 
to identify any county or person by name in any written material 
based on the research. ~roject(2). In what follows, counties are 
identified by a single letter code. However enough information 
is given as background to specify the environment in which 
waste disposal operations were being carried out. 
c) Purpose of Cha~ter 
This chapter contains seven short case studies, one for each 
county. The background to the waste management problem faced 
is described in each case, and a description is given of ,the 
analytical process going on. The phrase "planning process" is 
frequently used instead of "analytical process" since that was 
the phrase used durinq interviews. However the ~rocess under 
examination is that described in Chapter 2, and the stages of 
analysis defined there are used to structure the case studies. 
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The case studies provide evidence relevant to both sets of 
hypotheses. However the linking of evidence and hypotheses will 
not be stressed in this chapter. This will form the basis of 
Chapter 10, where evidence from all data sources will be pulled 
together. 
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7.2 County 'A,(3) 
a) Background 
This shire county inherited six landfill sites when it took over 
the disposal function in 1974. All six were still in operation in 
1980. In part this was due to the fact that extension to some of 
the existing sites had proved possible. In 1980, no site was 
close to full and two particularly large sites had anticipated 
lives of thirty years. 
County officers indicated that relations with their district 
counterparts were not good. They attributed this in part to 
district officers' unhappiness at the loss of the disposal function, 
and in part to the fact that district"officers were excluded from 
certain discussions about landfill site developments. County 
officers pointed to the failure of districts to provide data on 
collection costs for county use as evidence of poor relations. 
The view was expressed by county staff that district councillors 
shared their officers' animosity towards the county. Thi~ was seen 
as partly responsible for the rather ~arochial point of view often 
expressed by district councillors when waste disposal operations 
threatened to impinge on their constituents. 
b) Existence of a Planning Activity 
County officers were introduced t~ the definition of planning used 
by Ackoff (1970, P.l) "Planning is the design of a desired future 
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and of effective ways of bringing it about". They agreed that 
this coincided with their understanding of planning, and stated 
that waste management planning in the Ackoffian sense was goin9 
on in the county. 
County officers indicated that they were the planners. It was felt 
that councillors were not seeking to become involved and would 
continue to be content to respond to the waste disposal group's 
suggestions. Officers further stated that the Chairman of the 
relevant council committee, the Planning and Transportation 
Committee, was interested in waste disposal and was usually willing 
to support the waste disposal group's point of view. Officers 
indicated that although they were hoping to produce a waste 
disposal plan of the type referred to in the Control of Pollution 
Act, councillors would not be involved in its preparation. They 
indicated that they were not planning because councillors had 
asked them to do so, but because they felt it a~propriate. They 
argued that since councillors had sanctioned the appointment of a 
member of staff to carry out the industrial waste survey and some 
planning activity, councillors were aware that planning activity 
was going on and that that was all that was necessary. 
County officers ,indicated that district officers were keen to be 
involved in the county waste management planning activity but 
that their participation would be limited to commenting on a 
draft plan when one was produced. 
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c) Problem definition 
County officers indicated that they saw themselves as bein~ in 
the business of waste disposal. An alternative definition of the 
waste management task as involving waste processing was sU0gested 
by the interviewer, but the officers indicated that using waste 
was a secondary issue. Ensuring that waste could be disposed 
of was clearly seen as having priority. Cost to the community 
was not mentioned by the county officers initially. However cost 
considerations were obviously relevant to them and featured 
throughout later discussions. 
Constraints which had to be taken into account in making disposal 
decisions were identified by officers as: 
(1) An environmental constraint 
(2) The need to locate disposal sites close to 
districts. 
d) Measures of Effectiveness 
County officers did not offer many specific comments about measures 
of effectiveness. Ability to dispose of waste, of course, is 
relatively simple to measure in terms of capacity in tonnes. But 
the same is not true of environmental impact. Here there are many 
possible dimensions of measurement. It may have been the case 
that county officers relied on pu~lic protest to identify the 
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relevant dimension of environmental impact for a particular 
disposal activity. There was some su~gestion of this during 
discussions, but the issue did not appear to have been thought 
through. 
Some attempt had been made to make the criterion "close to the 
districts" more specific. The phrase was taken to mean, within an 
acceptable radius of the centre of gravity of ~opulation of each 
district council. Use of a compensation formula in dealing vlith 
districts ensured that this criterion was taken into account in 
decision making. 
e) Forecasting 
County officers freely acknowledged their lack of information 
about waste amounts. They indicated that districts had not 
collected data prior to 1974 and that since then data collection 
efforts by the county had been limited. 
It appeared that, since 1974, three data collection exercises had 
been undertaken: 
(1) For one week in 1979, every vehicle entering the 
six landfill sites was weighed. On this basis, 
county officers estimated that the county was 
disposing of 118,000 tonnes of domestic and 
commercial waste per annum. At that time this 
was equivalent to 0.24 tonnes per head of population 
per annum. Officers hoped that this exercise 
would be repeated, but emphasised its unpopularity 
with collection staff. 
(2) A waste croposit'ion analysis was contracted out by 
the county to one district on two occasions. This 
was done at the request of the D.G.E .• County 
officers regarded the cost as excessive, but were 
considering repeating the exercise. 
(~) A questionnaire based industrial wastes survey 
examining waste produced by manufacturing 
industry had been administered. County officers 
estimated that the saMple of firms contacted 
employed approximately 92% of the county's 
workforce. 
175 
County officers were loath to commit themselves to a forecast of 
future quantities of waste. They indicated that poor data 
availability rendered such an exercise meaningless. However, 
during discussion it became apparent that belief in a oarticu1ar 
forecast - that of little change in waste generation rates over 
the next ten years - was current. The source of the forecast 
could not be identified. County officers claimed that the 
ambiguous nature of the forecast was unimportant since available 
landfill space could cope with significant changes in waste 
quantities. 
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f) Strategy Generation, Evaluation and Choice 
County officers indicated that a1th~ugh landfill was seen as the 
key disposal method over the next ten years other disposal 
technologies had been or were being considered. Incineration, 
prior to landfill, had been rejected on cost grounds after only a 
cursory examination, but medium density baling was seen as 
attractive because it would improve waste handling characteristics 
on landfill sites. The possible use of transfer stations had 
also been examined, but no cost reduction over long haul in 
collection vehicles had been identified. County officers 
indicated that lack of cost data had hindered this analysis. 
County officers indicated that further consideration of alternatives 
to landfill need not take ~lace for perhaps three years. 
g) Alternative Generation, Evaluation and Choice 
County officers indicated that their local knowledge was an adequate 
source of information about possible landfill sites. They indicated 
that no formal survey of potential landfill sites had been carried 
out. Sites close to centres of population were investigated and, 
if suitable, were acquired for use. Some were leased and some 
purchased. The attitude of the owner seemed to be the determining 
factor. Economic appraisal of alternatives appeared to be minimal. 
Use of computer evaluation methods had been considered, but the 
cost was regarded as prohibitive. 
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h) ~10nitoring Impl ementation 
County officers indicated that implementation problems were present 
but not serious. Water authorities were typically consulted about 
the proposed acquisition of a landfill site at an early date, and 
because of the high standard of site management produced by 
county officers, were becoming relatively amenable. Pressure from 
environmental groups had been experienced on one or two occasions 
in the past, but the county had felt able to compromise and defuse 
the situation. 
i) Interviewer'S Evaluation 
This is a small waste disposal group which inherited a strategy of 
landfill on reorganisation and also inherited the resources to 
allow the strategy to continue in operation. Unless there is 
vast increase in industrial development or a major increase in 
population (both unlikely) existing landfill sites should cope 
with waste for approximately ten years. Furthermore, new land-
fill sites should also easily be obtainable close to existing 
sites when they become necessary. 
Despite the claims of officers, it appeared that analysis/planning 
was backward rather than forward looking. Problems in carrying 
out the landfill policy had generated the interest in baling 
and transfer. There was no attempt to ask what other strategies 
were possible, only to ask how the ~resent strategy could be 
maintained. Reclamation was not ~onsidered seriously and the 
examination of incineration had been cursory. 
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It is difficult to imagine this county changing its pattern of 
operations without major outside pressure. 
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7.3 County 'B,(4) 
a) Background 
In 1974 this shire county inherited more than twenty landfill sites, 
three pu1verisers and an incinerator. Unfortunately the landfill 
sites were all close to the end of their lives and without excention 
their use had to be discontinued within a year. Use of the 
pu1verisers and of the incinerator was also quickly halted on 
grounds of cost. This left the county with a clean sheet. At that 
time, county officers decided to commission new sites and to 
operate a policy of controlled landfill. In 1980 landfill, together 
with some transfer of waste, remained the ~olicy. However canacity 
shortage was a major oroblem. 
County officers indicated that relations with their district 
counterparts were good, but that problems existed at councillor 
level. These county/district links will feature in the discussion 
of im~lementation problems. 
b) Existence of a Planning Activity 
County officers indicated that Ackoff's definition of planning 
coincided with their own understanding of the activity. They also 
indicated they were involved in planning in this sense. 
c) Problem Definition 
County officers said that they saw their task as one of waste 
disnosal. They identifi~d cost of operation as an imoortant factor 
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in deciding on type of disposal o~eration. There was an indication 
that they felt that a broader definition of the waste management 
function would be difficult to 'sell' to councillors, qiven that the 
'simple' task of waste disposal was proving difficult to cope with. 
County officers indicated that they regarded themselves as 
constrained when pursuing their objectives by a need for their 
disposal operations to be flexible. They inter~reted this word as 
meaning capable of coping with changing circumstances. Officers 
also identified a concern with environmental issues. 
d) Measures of Effectiveness' 
County officers did not know how to measure flexibility of a strategy 
or option. Further, although they were aware that environmental 
impact had many possible dimensions, they had not specified which 
dimensions were important to them and how performance along these 
dimensions should be assessed. Only in the case of cost was there 
anything like a clearly defined and accepted measure. This was 
cost per tonne. 
Cost per tonne was seen as important because, on this measure, the 
county compared badly with others. Councillors had apparently 
become aware of this comparatively poor performance, and thus cost 
per tonne had come to be seen as a key yardstick of ~erformance. 
County officers indicated that comparative performance was not so bad 
if another cost measure such as cost per mile was used. However they 
also indicated that because of th~ political sensitivity of cost ~er 
tonne other measures were largely irrelevant. 
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e) Forecasting 
County officers stated that in 1974 the weighing of waste had been 
the norm. They claimed that the percenta~e of waste weighed was 
among the highest in England and that therefore they had a good 
knowledge of the present amount of waste being disposed of. This 
claim appeared valid with approximately 69% of waste disposed of by 
the county in 1978 - 79 being weighed. Officers indicated that an 
industrial waste survey had just been corn9leted and that therefore 
once again their knowledge of the current situation was relatively 
good. 
County officers clearly had a view about future amounts of refuse; 
they anticipated a small percentage increase. However there was no 
objective method underpinning the forecast. Equally subjective 
forecasts about, for example, levels of recycling activity by the 
private sector, were also presented by county officers. 
f) Strategy, Generation, Evaluation and Choice 
County officers indicated that in the immediate post reorganisation 
period, a strategy of controlled landfill had been ad09ted. 
Evaluation appeared to have involved two criteria, cost and 
availability of capacity. Cost data used had been that publicly 
available at the time, while the feasibility of the strategy had 
been decided on the basis of a county wide survey of ~otential tip 
sites. Officers indicated that in retrospect the criteria for 
deciding on whether a site was potentially available for landfill had 
been too concerned with hydrological and engineering issues. 
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When county officers were first contacted by the author, the landfill 
strategy was still seen as valid. The serious lack of landfill 
space facing the county was seen as relating to implementation 
problems rather than strategy selection. At that time county staff 
were talking in terms of spending time producing a ~lanning document 
for the D.O.E. even though their planning "was completed" and they 
would derive no benefit from producing the document. 
However at a meeting some ten months later officers indicated that 
they no longer regarded themselves as committed to landfill and that 
alternatives were being considered. 
g) Alternative Generation, Evaluation and Choice 
County officers were aware of the investment a~praisal advice contained 
in D.O.E. publications. On two occasions the present author was 
asked for his o~inion of elements of the D.O.E. advice. However the 
county officers did not appear to have experience of ap~lying 
investment appraisal techniques. It is poss.ible that pressure on 
landfill capacity was so great ~hat availability of a site almost 
rendered economic evaluation unnecessary. 
It was interesting to note that in 1980 a consultancy group was about 
to undertake a study of a proposed new transfer station system. The 
study proposal involved the use of mathematical programming models. 
The consultants were being employed against the wishes of the county 
waste dis~osa1 officers, who felt themselves capable of carrying out 
the analysis. County officers we~e however willing to concede that 
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there might well be a benefit in using an outside consultant in that 
councillors might accept a consultant's recommendations more easily 
than those ~ut forward by county officers. 
h) MonitorinQ Implementation 
County officers stated that it had proved extremely difficult to 
implement the landfill strategy. They indicated that although 
districts in the pre-reorganisation period had apoeared to experience 
no difficulty in acquiring landfill sites, the county was exoeriencing 
much difficulty and delay. County officers identified the following 
obstacles in the way of site acquisition: 
(1) Public opposition made it difficult to get ~lanning 
permission on new sites. 
(2) Existing owners of void were exploiting the shortage by 
charging high prices per cubic metre. The county was 
in competition with other tip operators for this scarce 
resource and hence had become involved in lengthy 
negotiations with owners of void. 
(3) The county had not pursued the "compulsory purchase 
order ll option as vigorously or as often as county 
waste disposal officers would have liked. 
(4) The county planning department had not allowed the 
waste dis~osal grou~ to pursue several sites in the saMe 
-
area simultaneously. Therefore failure to acquire a 
site left the waste disposal group back at square one. 
(5) Planning penmissions on landfill sites had start and 
finish dates included. The county planning 
de~artment supported a quick return of the site to use. 
This conflicted with the waste disposal group's attem~t 
to build up a five year land bank. . 
(6) District councillors often took the view that waste 
from other districts should not come into their area. 
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County officers felt that these implementation problems had prevented 
the landfill strategy from functioning. They indicated that steps 
had or were being taken to reduce implementation problems, but that 
the difficulties that remained were likely to inflate the cost of 
the landfill strategy. 
The county's response to the waste dis~osal group's problems had been 
organisational: A separate sub-committee of the Highways Committee 
had been set up specifically to deal with waste disposal matters. An 
officer working group with members drawn from several departments had 
also been created, and finally a new site acquisition group had been 
set up within the planning department. 
(i) Interviewer's Evaluation 
At first sight counties A and B appear rather similar. Both are 
shire counties, emphasising dis~osal rather than reclamation activities, 
making use of landfill, and not anticipating a rapid rise in the 
amount of waste to be disposed of. In county A, this combination led 
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to a stable state, while in county B, the result was almost chaotic. 
Clearly, shire counties need not have similar outlooks. 
The situation in county B was difficult to interpret. Despite 
acceptance of Ackoff's definition of planning, officers were 
clearly trying to work to a strategy blueprint. All effort was 
being directed to implementation problems associated with existing 
strategy and none to the development of alternative strategies. 
However there is some indication that the emphasis might have been 
shifting. 
There was obvious councillor concern with the waste disposal 
problem, but little involvement. Councillors seemed to want to 
respond to officers' suggestions. It is interesting to note that a 
decision to use an outside agency, despite the objections of the 
waste disposal group, was made by the council. This May well have 
short-term benefits, but does nothing to direct attention away from 
implementation issues. 
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7.4 County IC1(S) 
a) Background 
In 1974 this shire county inherited two dry pulverisors. These 
however were shut down because of high operating costs. Initially 
county officers allowed districts to continue to operate landfill 
sites under agency arrangements, but in 1977 took over full 
responsibility for these operations. County officers indicated that 
50% of the tip sites taken over were still in use in 1980. 
County officers indicated that they had good relations with district 
officers and took pains to involve them in the early stages of 
decision making. 
b) Existence of a Planning Activity 
County officers appeared to hold the view that planning meant'ends related ' 
rational planning. They indicated that as far as they were concerned, 
planning was a continuous activity, and that a key element in 
planning was to make the plan workable. 
The planning.requirements of the Control of Pollution Act caused the-
county to seek to employ a consultant to assist county staff. The 
consultancy project was put out to tender in late 1978. The task 
description circulated to interested firms identified county 
objectives, strategies to be analysed, and requested pro~osa1s which 
emphasised a comouterised approac~. The job description emphasised 
- . 
that data collection and preparation of a olanninn document would 
. . 
remain the task of county staff. 
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Four firms of consultants were contacted and asked to submit 
proposals. In the event, the contract was awarded to l.G.O.R.U .• 
County staff indicated that the fact that l.G.O.R.U. had carried out 
similar projects in other counties was a significant factor in their 
decision. 
c) Problem Definition 
County staff indicated that they saw their task as one of waste 
disposal. They indicated that disposal at least cost to the community 
while taking account of environmental impact was their aim. County 
staff indicated that reclamation activity was not out of the question, 
but that as a practical matter, cost probably made the issue 
irrelevant. 
d) Measures of Effectiveness 
County staff did not appear to have considered how to translate their 
overall objectives into performance measures. Indeed, it seemed that 
the outside consultants were to.be charged with this translation task. 
The request for tenders stated that the consultants should recommend 
an appropriate method of analysing and evaluating options and should 
specify data input requirements and a planned pattern of outputs. 
The need to find operational measures of perforMance was however not 
lost on county staff, witness an attempt to orovide such measures 
for a later analysis of civic ammenity site provision. Table 7.4.1 
lists criteria considered relevant to the analysis and also chosen 
performance measures. 
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TABLE 7.4.1 
Performance t'leasures in County I C I
Objectives 
1. To minimise the overall cost of the 
operation. 
a) overheads and mana~ement 
b) plant and vehicle operation 
c) labour 
d) services (telephones, 
electricity) 
e) revenue effects of capital 
expenditure 
f) maintenance of site 
!J) income 
h) provision for breakdowns/ 
emergencies 
2. To minimise dumping in unauthorised 
places (to provide the optimum 
number of sites) 
.' 
3. To minimise unauthorised totting 
4. To make the site acceptable to the 
public using it 
5. To ensure that the presence of the 
site is not a serious detriment to 
the amenity of the locality 
Measurement 
Annual cost 
Cost to the cOMmunity 
Number of occasions 
and number of nersons 
concerned . 
a) Regular Inspection 
b) Number of complaints 
a) Reqular Insnection 
b) Number of comolaints 
6. To minimise the likelihood of vehicles a) Regular Inspection 
Number of occasions 
and vehicle numbers 
queueing on the public highway b) 
7. To ensure the site operation is safe 
8. To minimise the occasions the sites 
are closed for emergency reasons 
Concept (not in order of priority) 
a) Regular Inspection 
b) Number of accidents 
Number of occasions 
1. The public should be able to dump their rubbish quickly and 
easily. 
2. The skips must be capable of clearance by County Council and 
Contractors. 
3. The sites must be manned and have regular opening hours • 
. 4. The operation and clearance of the site must be cost effective. 
5. The sites must be kept reasonably clean and tidy 
6. Income Must be maximised. - • 
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e) Forecastinq 
In 1976 - 77 the county carried out a survey of industrial waste. 
The survey covered about 44% of employees in the county. Officers 
stated that it was possible to estimate total industrial waste 
produced within the county on the basis of this fi~ure. As far as 
domestic waste was concerned, county officers had available: 
(1) Data based on regular weighings of waste passing through 
one transfer station. 
(2) Data based on a single weighin~ of all waste delivered 
to county landfill sites during a one week period. 
Portable weighpads were issued for this exercise. It 
was planned to repeat the exercise at a later date. 
(3) An annual refuse analysis carried out by one district. 
County officers felt that these data were sufficient to generate a . 
reasonably accurate picture of future amounts of waste. The officers 
stated that as far as domestic waste was concerned they anticipated 
no dramatic change over the next 25 years. The forecast was clearly 
subjectively generated. The officers were less willing to produce 
a forecast for industrial waste. They felt that more data, based on 
further survey exercises, were required. 
County officers indicated that forecast accuracy was relatively 
unimoortant to them and that an error of 10% would be reaarded as of 
, . ~ 
minor concern. 
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f) Strateqy Generation, Evaluation and Choice 
In the document sent to the four consultants, county officers 
identified several strategies to be examined. These emphasised 
continuation of a landfill ~olicy. The strate~ies varied only 
with res~ect to the type of site which would be considered available 
for landfill. The other strategies the consultants were asked to 
examine were: 
(1) The absolute minimum cost solution. 
(2) The strategy which minimises the need for landfill 
sites. 
(3) The strategy which maximises the recovery of materials 
from waste. 
County officers sU0gested that strategies could be compared in terms 
of canital and revenue consequences, with environmental consequences 
also being taken into account. At a later stage in the document, 
county officers also indicated that sensitivity analysis should be 
underta ken. 
(g) Alternative Generation, Evaluation and Choice 
County officers indicated that detailed evaluation of alternatives 
was the task of the outside consultants. However county officers 
clearly felt that it was their province to define these detailed 
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alternatives. They also orovided the consu1tinn qroun with an 
indication of which costs should be taken into account. The range 
of relevant costs is identified in Fi9ure 7.4.1. 
Hhen first contacted by the author, county officers were receivinn 
initial comouter outputs from the consu1tin~ groun. The volume and 
complexity of this output was causing problems. At a later sta~e in 
the discussions it was stated that the ap~roach to evaluation ado~ted 
by the consultants seemed excessively como1ex and that a simpler 
evaluation model based sim~ly on haul distance would have been just 
as good. Still later, county officers indicated that with the 
assistance of county com~uter staff they were attem~ting to develop 
such a model. 
The preference for using distance data rather than cost data was said 
to stem from the idea that costs were directly related to distance 
and the idea that distance data was more easily available and more 
reliable than cost data. During further discussion it became clear 
that county officers imp1icite1y assu~ed that alternatives would not 
differ substantially in terms of capital cost and that therefore a 
comparison of running costs would be sufficient. 
h) Implementation 
County officers indicated that i'n the past there had been no 
difficulty in impleme~ting the county landfill policy. This vias due 
to the fact that there was a large and increasing amount of tip~ing 
space in the county. The increase steMmed from the activities of 
N 
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mineral extraction comoanies. County officers stated that although 
there were water problems in some areas of the county, a nolicy of 
cooperation with the local water authorities generally led to a 
suitable site being found. It was also stated that public 
opposition to landfill sites was minimised because tin sites in 
the county were onerated to very hi~h standards. Some concern was 
expressed that budget cuts might cause standards of operation to 
be trimmed, but it was felt that even so, oublic opposition to 
landfill sites would remain limited. County officers indicated 
that they saw no reason "thy implementation nroblems should 
increase in the future. 
i) Interview Evaluation 
Throughout discussions with county officers it '>las clear that in 
their view landfill was the most appro~riate disposal strategy. 
It was seen to be cheaper and easier to operate than others. To 
the interviewer it seemed that the entire planning activity was 
designed to support this view. This fact was most apoarent in the 
range of strategies offered to the outside consultants for 
examination. Mixed strategies were not included. Essentially the 
strategies reduced to: 
(a) Minimise costs by maximising direct landfill 
(b) !1aximise costs by Maximising resource recovery !'lrior 
to landfill. 
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Given the emphasis on disposal at least cost in the objectives 
which the county ~rovided to the consultants, the choice of 
strategy was hardly in doubt. 
The use of outside consultants seemed to be more related to a need 
to ensure the respectability of county officers' recommendations 
to committee, rather than to a need to introduce outside skills 
into the analysis process. This sane tendency to close discussion 
rather than open it up was also evident in officers' comments 
about the type of planning document which it was ~ro~osed to 
produce. It was to be short, simple, and to eMphasise conclusions 
and the feasibility of the chosen strategy. 
It is interesting to note that councillors were seen as a barrier, 
a group to be circumvented rather than involved. 
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7.5 County '0,(6) 
a) Background 
In 1974 this shire county inherited twenty-two landfill sites, one 
incinerator and two pulverisers. Hithin two years the pre-treatment 
plant had been discarded and only ei~ht of the landfill sites were 
still in use. Since some of the remaining landfill sites were 
approaching the end of their useful lives, the waste disposal group 
embarked on a programme of new site acquisition. The decision to 
continue with landfill was, as will be seen, the result of careful 
analysis. 
The policy of landfilling was continuing in operation in 1980. Sites 
" were being operated by the county and by outside contractors. The 
county was on the way to developing a landbank givin~ waste disposal 
capacity for a 25 year period in most areas of the county. 
b) Existence of a Planning Activity 
County officers indicated only partial agreement with Ackoff's definition 
of planning. They appeared to read into Ackoff's phrase "design of a 
desired future" a very detailed exercise. They indicated that to them 
planning involved lithe construction of a model of a desired future", a 
cruder exercise and then the design of that future". With that 
reservation, county officers indicated that they did plan. 
County officers indicated that th~ adoption of a landfill policy had 
been preceded by a detailed analysis on the part of county staff and 
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prior analysis by an outside consultant, L.G.O.R.U. They indicated 
that since that time no new events had necessitated a policy chanqe. 
County officers indicated that they did not intend to produce a 
planning document, but if necessary could do so "in a weekend". 
c) Problem Definition 
County staff indicated that they saw their department as being in the 
business of waste disposal. Constraints taken into account in 
pursuing the waste disposal activity were stated to include: 
(1) Desirability of minimum cost operations. 
(2) Need to protect the environment. 
(3) Need for the disposal systeM to be flexible. 
d) Measures of Effectiveness 
l~aste disposal officers claimed. to identify specific neasures that could 
be used to evaluate strategies. They pointed to reports to committee 
which provided either examples of specific measures or definitions. 
Examination of these reports indicated that economic measures such as 
cost per tonne and total annual cost were being calculated. A wide 
range of measures of environmental impact could also be identified in a 
statement of a code of practice for the operation of landfill sites. 
One report to committee which off~cers produced identified a measure 
for flexibility. A flexible disposal option was defined as 
197 
one which involved IIminimum canital eX!1enditure and comitment 
to plant and buildingsll. 
e) Forecasting 
County officers indicated that they did not expend much effort in 
collecting data about current amounts of waste produced. For an 
estimate of domestic waste produced per head of population, they 
relied on weight of waste figures coming from the three contract 
sites. The source of data aoout industrial waste was identified as 
a survey carried out with t~e assistance of an outside body shortly 
after reorganisation. Offi'cers indicated that it had been intended 
to undate tfie indus'tria 1 waste survey out that staff shortaCles had . ~ ~. 
prevented this, 
County officers indicated tfiat tne lack of a detailed knowledge of 
current waste amounts was not a cause for concern. They further 
indicated that tfiey did not prepare forecasts of future waste 
amounts and that again the lack was not considered iM~ortant. The 
key point made oy officers was that the chosen strate9Y of landfill 
was not sensittve to variations fn future waste amounts. County 
officers stated tnat while they paid little attention to forecastin9 
future waste amounts, they produced detailed forecasts of the 
remaining life of landfill sites. They indicated that these 
forecasts were updated frequently. 
f} Strategy Generation, Evaluation and Choice 
Prior to local government reorganisation, the local district councils 
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employed L.G.O.R.U. to prepare a report on waste disposal for the 
proposed county. The resulting report included an evaluation of 
various disposal/reclamation technologies. The evaluations touched 
on: 
(1) Practicality and re1iaoi1ity of the technology. 
(2) IMoact on the environment, with snecia1 reference to 
. . 
water pollution. 
(3) Impact on speed and quality of land reclamation. 
(4) Impact on level of recycling activity. 
(5) Impact on the county's 5udget. 
The L.G.O.R.U. report concluded that landfill within the county 
would be exhausted oy 1980. Two alternative strategies, one of which 
coupled landfill with transfer station operations, and another which 
emphasised inci'neration, were s~ggested. County officers later 
reaprraised the landfill strategy. They came to the conclusion that 
the consultants had erred in stating that landfill capacity would be 
exhausted by 1980. According to county officers, L.G.O.R.U. had 
used inappropriate criteria for assessing likely availability to the 
county of sites potentially capable of being used for landfill. 
County officers indicated that they had not re-eva1uated the other 
technologies examined 5y L.G.O.R.U. 
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An initial element in county strate~y was a willingness to cooperate 
with the private sector. Owners of sites were allowed to run waste 
disposal sites which the county used. However, officers stated 
that they had come to the conclusion that there were great benefits 
in terms of security from the county operating some sites itself 
and not being totally dependent on a private sector ooerator. 
g) Alternative Generation, Evaluation and Choice 
The L.G.O.R.U. study involved a com~uter analysis of perceived 
alternatives. However, later county efforts used ammended orocedures 
for alternative generation and evaluation. County officers indicated 
that site identification now involved the use of aerial surveys, 
but that this increased sopnisticati'on in identifying alternatives 
had been accompanied oy the adoption of much cruder evaluation 
procedures. Despite the fact that this county's disposal costs per 
tonne were significantly higHer than those in some similar counties, 
cost considerations appeared to play only a minor part in evaluating 
alternattves. One county offtcer stated that there always seemed to 
be factors other tflan economic ones involved in decisions. During 
furtner discussion, he ~nd·other officers, indicated that 
considerations of security of operati"ons frequently outweighed those 
of cost economics. 
h} Honitoring Implementation 
County officers acknowledged that their landfill strategy could 
face implementation problems. Th~y stated that this was partly 
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because they were in competition for sites with the private sector, 
and partly because of factors such as the time before a potential 
site became available for use. County officers did, however, argue 
that one potential implementation problem, namely public oDposition, 
had been minimised by their efforts. They argued that a high 
standard of controlled tipping had generated sUbstantial public 
confidence. Similarly the officers argued that time spent in 
cementing relations with public bodies, such as the water authorities, 
and even with the county planning department, had minimised site 
acquisition problems. Officers argued that it was L.G.0.R.U.1s 
failure to consider factors such as these which rendered their 
strategic analysis irrelevant. 
Relations with district officers appeared to be handled at arms length. 
Application of a compensation formula protected districts from the 
adverse financial consequences of county decisions. 
i) Interviewer1s Evaluation 
This set of interviews raised s~veral issues. Firstly, officers 
clearly saw planning as a two stage process, a preliminary broad brush 
analysis, followed by a more detailed activity. Secondly, the bulk of 
planning activity had involved a detailed examination of one strategy 
option. A third important feature was the idea that flexibility 
involved not committing resources. Alternative methods of maintaining 
flexibility did not appear to have been discussed. 
A final interesting feature was the link between this county1s 
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experiences and those of county B. Each county's attempt to adopt a 
landfill strategy had highlighted the issue of feasibility. County D 
had been advised to abandon landfill on feasibility grounds but by 
giving attention to implementation had generated feasibility. County B 
was attempting the same approach, but with less success. In each case, 
an outside consultant had become involved. 
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7.6 County 'E , (7) 
a) . Backqround 
r1etropolitan county E inl1erited an inte£lrated \'Iaste disnosal system 
in 1974. This was due to the fact that in the late 1960
'
s, many of 
the local authorities in the area voluntarily collaborated to deal 
with waste. They em~loyed a consultant, L.G.O.R.U. once again, to 
identify an appro~riate a~proach. The study which was carried out, 
recommended the construction of five incinerators, four of \-'hich 
were in fact built. 
In 1974, tne new county decided that the four incinerators in 
existence offered sufficient disposal caoacity. Therefore plans for 
the fifth incinerator were aBandoned. In 1980 the four incinerators 
were still in operation and coptng witn most of the waste produced 
within tfle county. They were assi'sted oy a transfer station, and a 
newly commissi'oned reclamation plant. 
The reclamation ~lant produced a pelletised waste derived fuel. 
Furtfler reclamation activity took place at the incinerators where 
metal recovery after Durning was carried out. Any residue, together 
with any unprocessed waste was taken to 1 andfi 11 • 
D) Existence of a Planning Activity 
Officers claimed that ~lanning went on in the waste dis~osal grou~ 
continuously. They also claimed that planning was difficult because 
some inputs to the planning ~rocess were so uncertain. One 
officer stated that: 
"The only firm olanning you can do is where you know 
the facilities on which you are basing your plan will 
definitely be available". 
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Such a view obviously shortens the tiMe horizon of any planning 
exercise. Officers'frequently mentioned the desirability of havin" 
a 'firm' olan. 
Officers were particularly scathing about the D.O.E.'s en~hasis on 
the production of a written ~lan. They argued that since much of 
the relevant inforMation was generally available in a county 
structure nlanning document, the onlv reason to emohasise the 
, ~.
written document was to ensure that relatively inexnerienced officers 
in small authorities were forced to ~o through some form of nlanning 
exercise. 
Officers were asked their o~inton of the pre-reorganisation L.r,.O.R.U. 
study. They acRnowledged that the consultant's work had been 
sUDstantial, but wondered if a stmilar solution to that ~roposed 
could not have De en arrived at more easily. They did, however, state 
their Delief that the involvement of outside consultants probably 
made it easier for officers to get the ~roposed solution accented by 
councilla~s. 
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c) Problem Definition 
This county had available a ~olicy document coverin~ all aspects 
of the county's operations. It included a list of objectives for 
each type of county activity. Objectives relating to environmental 
manaaement include: 
(1) Reclamation of derelict land. 
(2) Persuading industry to reduce all types of pollution. 
(3) r1aking the best use of any ~roducts (including heat) 
which can be derived from waste Materials. 
This third objective was stron~ly su~~orted by officers of the 
waste disposal group, w~o it is claiMed, were instrumental in 
convincing counc;-llors that the county should extract the maximum 
amount of usable material from refuse Before disnosa1. Officers 
in fact indicated that disposal without some attempt at reclamation 
was strongly dfscouraged. 
d) Measures of Effectiveness 
Explicit measures of effectiveness did not appear to have been 
developed. It was argued that environMental soundness and 
practicaoi1ity were amenaBle to common sense interpretation. On 
being questioned about the lack of a cost measure. officers indicated 
that cost was measured on a comparative basis. They ar~ued that for 
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reasons beyond their control, principally the fact that they 
inherited incineration ~lant, county E ooerated a high cost disoosal 
system. Therefore, they argued, all cost reductions were seen as 
welcome, and their aim was to ensure that costs declined or at 
least did not rise. 
e) Forecasting 
Officers indicated tnat the amount of domestic waste produced in 
the county was known since all waste was weighed prior to incineration. 
They indicated tnat an analysis of waste composition was done on a 
yearly oasis. County offi'cers indi'cated that they expected the amount 
of domestic waste to grow out at less than 2!% per annum. They saw 
this as only a s'ligfit increase, and indicated that they had taken 
into account factors sucn as a declining po~ulation in producing the 
forecast. County officers furtner stated that they did not ex~ect 
the composition of waste to change significantly over the next ten 
years. Further discussions witn officers indicated that the forecasts 
of waste quantity and compositi'on \'Iere produced suojectively. A 
relatively. large data 6ase nad oeen examined, But the ~rocess of 
translatinq oast. data into a forecast was not exolicit. 
- . , 
Officers indicated that they di'd not have a time series of data on 
tndustdal waste compara61e to that for domestic waste. They stated 
however that they had carried out a comprehensive industrial wastes 
survey in 1975. All large firms and 90% of small firms in the area 
were surveyed. County officers stated that there were no !Jlans to 
update the survey, but their knowledge of local develo!1Ments, It/ould 
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be sufficient to make them aware of any likely major changes in 
industrial waste production. 
f) Strategy Generation, Evaluation and Choice 
Officers indicated that for two reasons a wide ranging examination 
of disposal/reclamation technology was perpetually going on. These 
were that a snortage of landfill space made some form of \lJaste 
treatment essential, and secondly that incineration, the treatment 
process in use, was the most costly possible. Officers indicated 
that technologies were evaluated against three criteria: 
(1) The extent to whi'ch 1 andftll capacity is requi red. 
(2) The extent to which the technology allows recla~ation 
of materials. 
(3) Cost in relation to that of incineration. 
Application of these criteria l~d, for exam~le, to the rejection of 
the direct landfill option and of the nigh density baling o~tion. 
The only technology which survtved this evaluation was apparently 
the production of a refuse derived fuel. Possibly, the willingness 
of the D.O.E. to nart finance the construction of a nlant had 
. . 
something to do with the survival of the option. That factor apart, 
however, officers stated that the existence of a ~arket for the fuel 
had been checked and that costs of operation seemed likely to be less 
than those for incineration. 
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A further factor which appeared to work in favour of the refuse 
derived fual plant was the ability to build in flexibility. It was 
decided to reclaim ferrous scrap from the waste stream as well as 
to produce refuse derived fuel. This lessened dependence on one 
market. It was decided to build the ~lant so that the basic structure 
could De used to house a transfer station if the reclamation nroject 
proved unsuccessful, and so that it could be extended if the reverse 
proved true. Finally officers stated that the plant had been desinned 
to operate satisfactorily over a range of Qatterns of waste 
compostti'on. Officers indi'cated that they were particularly concerned 
about reductions i'n tEie quantity of paper in the waste streaM. 
g) Alternative Generation, Evaluation and Selection 
Clearly, the way in which officers handled the issue of flexibility 
indicated that i't was almost an alternative to a more formal 
evaluati'on of a detailed ontion. In fact officers indicated that 
they paid little attention to tnts area of activity. They stated 
that there were seldom choices to Be made in movin~ from general 
strategy througfl to specific al,ternatives~ and that therefore 
evaluation and selection were irrelevant. Officers were asked 
whether a lack of alternatives was also the case when considering 
landfill options for restdual waste. They i'ndicated that this was 
so, 
h) t10nitori'ng Implementation 
County officers identified several potential problems. These 
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related both to the waste treatment technologies in use and to the 
landfilling of any residue. As far as the use of the mechanical 
plant was concerned, they ~ointed to the high breakdown rate of the 
incinerators, and the de~endence of the incinerators and the refuse 
derived fuel plant on the presence of paper and other cOMbustibles 
in waste. As far as landfill space was concerned, they pointed to 
a confl i'ct of oDjectives Detween the \1Jaste di sposa 1 group and the 
county planning department, and also to problems with local 
environmental groups. Despite tne fact that waste disposal had been 
designated a high priority function by the county council, officers 
felt that county planners did not appreciate the urgency of the 
waste disposal group·s needs for large landfill sites which could be 
held against future needs. However, officers indicated that relations 
5etween county and dtstri'cts and [fetween county and Nater authorities 
were amica5le. 
i} Interviewer's Evaluation 
The waste disposal group in thts county was· dominated by its chief 
officer. Any planning/analysis. activi'ty centred on him. Generally 
procedures were informal and ill-defined. The interviewer felt that 
the impending retirement of this offfcer would leave the waste 
disposal group with no alternatfve but to tinker with past policies 
whtle they attempted to learn how to cope with the future. 
What attempts were being made to plan were rather difficult to 
characterfse. There appeared to be a recognition that officers could 
not establish an unchanging blueprint for the future. Further, there 
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was an attempt to build flexibility into strategies. However at 
times officers seeMed to describe what they were doing as something 
to be done because uncertainty rendered planning iMOossible. It was 
almost as if they would have liked to establish an unchanqing 
blueprint~ and that this was their concept of ~lanning. To the 
author, a most interesting aspect of the county's o~eration was the 
freedom of choice enjoyed. Officers clearly felt that they could 
consider anything and everything because nothing could be as bad as 
incineration. 
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7.7 County 'F,(8) 
a) Background 
This metronolitan county inherited six incinerators, two pulverisers 
and tipping capacity for approximately four years from the districts 
in 1974. In 1980 all the plant, with the exception of one incinerator 
was still in use. At that time, officers anticipated that the remaining 
incinerators, had a potential life of another fifteen years. Since 
local government reorganisation, the pattern of operations had been 
ammended to include transfer operations. At the beginning of 1980, 
county officers indicated that they were operating twelve landfill 
sites, which gave them enough landfill capacity for about two years. 
b} Existence of a Planning Activity 
Officers indicated tnat tne waste disposal group was involved in a 
planning activity. Although they i'dentified points in time when a 
major planning effort had Deen co~pleted, such as on completion of 
tnput to tne county structure plan, they claimed that planning was a 
continuous activity. Officers claimed that they saw their ~lanning 
activities not solely in terms of a response to current problems but 
also as an attempt to develop the capacity to cope with a predicted 
future. They indicated that they were aiming to produce a written 
plan for the O.O.E., out that the objective of the exercise was more 
to focus their own at~ention on long term issues. 
There was little evidence of a prqnounced councillor input to the 
planning process. The officer groun seemed to take the lead and make 
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recommendations. Councillors then either accepted the recomMendations 
or returned the issue for further consideration. Councillors seemed 
to be regarded by officers as outside the planning activity. 
c) Problem Definition 
Officers indicated that they tried to look on refuse as a resource 
to be used in the best way possible rather than as something to be 
disposed of as cheaply as ~ossible. Officers indicated that they 
attempted to consider 50th domestic and industrial wastes. County 
officers acknowledged several constraints on the way in which they 
-
pursued the overall objecttve. These included: 
(.1) Cost. 
(2) Implied demand for landfill capacity. 
(3) Environmental im~act. 
The above constraints featured .i'n vari'ous reports to committee. One 
constraint which did not appear to be discussed in the reports made 
avatla5le, 5ut whicn di'd feature in COmMents made by 'officers, was 
the need for flexibility, Ute abili'ty to function under changed 
circumstances. 
It should be noted that officers did not commit themselves to 
reclamation to tfie same extent as their counterparts in county E. 
Rather they left their options open. However there was SOMe indication 
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that officers did have a preference for using a reclamation 
technology. 
d) Measures of Effectiveness 
County officers claimed to have available to them a list of measures 
of effectiveness. However the list was simply a restatement of the 
constraints described i'n the previous section. The key idea of 
'making use' of waste did not a~pear to have a measure associated 
with it. Those measures which did exist, except for ca~ital cost 
and total disposal cost per tonne, did not appear to offer much 
guidance for ranRi'ng alternatives. It appeared that a relatively 
subjective, better/worse, ranRing was all that was possible. 
e) Forecasting 
Officers were prepared to quote a figure for the amount of domestic 
refuse produced wttntn the county area. However they emphasised 
, 
that the figure was a crude estimate only. They indicated that in 
the past, efforts at measureme~t Rad not 5een given enough attention, 
and that in any case metnods of measurement were rather crude. 
County officers indicated that tRey felt that receptacle countin9, 
whetner the receptacles were dustbins or collection vehicles, was of 
little value. However they admi'tted that collection vehicle counts 
at landfill sites, together with weights taken at incinerators, were 
the oasis of the estimate. Officers indicated that they intended to 
purchase additional weighi'ng equi~ment to iMprove their estimate of 
the amount of domestic waste being produced. 
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Given the lack of knowledge about the current level of domestic 
waste, it is perhaps not surprising that officers had little 
information about the composition of waste. Officers indicated 
that they were not aware of any local studies, and that they relied 
on previously published national statistics. 
A survey of industrial wastes was begun in 1979. Officers estimated 
that it would be completed by Spring 1981. They indicated that the 
intention was to contact 2000 firms. The large number of contacts 
was said to De necessary because of difficulties in qrossing up 
sample figures. 
Officers indicated that their database was seen as inadequate for 
forecasting purposes. They stated that although they re~arded 
accurate forecasting of Doth waste quantity and composition as 
important, their own forecasting was limited. They indicated that 
they intended to operate on the assumption that they would have to 
dispose of 1.5 million tonnes of waste per annum over the next ten 
years. Durtng discussions it became clear that the forecast would 
be self fulfilling, since the c~unty intended to adopt a policy of 
turning away industrial waste should tnat become necessary •. The 
selection of the figure 1.5 million tonnes appeared to be based on a 
subjective view that this w~u1d take into account likely changes up 
to a ten year planning horizon. As far as waste composition was 
concerned, a subjectively produced forecast of no change a~~eared to 
be held. 
The quality of the available forecasts appeared to be a source of 
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concern to county officers. They indicated that while they would be 
adequate for a county pursuing a landfill policy, there would be 
considerable risk in basing a plan involving treatment plant on them. 
The lack of a good forecast of com~osition was seen as particularly 
crucial to the treatment plant issue. The view that oroduction of 
good forecasts was seen as imoortant by officers was su~norted by the 
attention given to forecasting waste in the county structure plan. 
This document suggests an approach to forecasting by outlining social 
and economic factors which ~ight affect waste quantity. It also 
comments on possible factors affecting waste composition. While the 
plan did not contain forecasts exolicitely based on such factors, it 
seems reasonable to suggest that the subjective forecasts current 
among county officers were Based on them. 
Apart from waste amount and waste cOMposition, other waste related 
factors were of concern to officers. They held the view, that there 
would Be a continuing snortage of conveniently located landfill sites. 
Also they held the view that tnrouqhout the economy there would be a 
trend towards the use of low grade fuels. There was a laroe subjective 
element in 50th these forecasts~ 
fl Strategy Generation, Evaluation and Choice 
Officers stated that the county·s strategy was to continue using 
landfill and existing treatment ~lant (mainly incinerators) in the 
short term, But to aim to minimise the direct tipping of refuse in 
the future by investing in treatment plant and bulk haulane facilities. 
Officers indicated that shortage of landfill was likely to be a severe 
constraint on operations in the future. 
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The selection of a type of treatment plant was made usin~ the 
measures of effectiveness already discussed. Table 7.7.1 shows the 
analysis carried out using these measures of effectiveness. In the 
event a mix of pu1verisation with SOMe transfer of wastes to landfill 
sites was chosen. Officers indicated that the sequence of argument 
preceded as follows: 
(1) The cost criterion pointed to the desirability of a system 
emphasising direct nau1 of waste to landfill sites. 
(2) Shortage of landfill capacity precu1ded a pure direct 
haul system and enforced the inclusion of pre-treatment 
or transfer. 
(3) The need for f1exi5i1ity argued for mixing technolonies. 
(4) Transfer 5y ratl was selected on cost and environmental 
grounds. Reduced traffic flow was the environmental 
issue mentioned. 
(5) Wet pulverisation was selected on grounds of cost, its 
resource providing nature and flexibility. Resource 
providing nature and flexibility were seen as linked. 
The system was thought capable of producing a variety 
of types of raw material. Figure 7.7.1 shows the three 
possible types of output. 
(6) High density baling was seen as possibly a relatively 
cheap, reliable back-up technology, and was therefore 
lifGLE 7.7. , 
COHPARATIVr SUHHARY OF TREI\TrfENT OPTIONS (COUNlY IF') 
CRITERIA 
A B C D E F 
Capital Cost per ......... ::.. ojjn:J Vl::l tonne/day 0"0 Bulk reduction u·..-installed Vl 
...-- Q) Residual Volume Residuals 
capacity lOs.. Vl c: including cover Quality when Re1 iabil ity REMARKS OPTION o • 0 C' .. ...-- .,... needed (if any) used as 1 andfill VlUojj ojj 
.,... x s.. u as % 
24 hour "OQ)O ::l Normal c s.. ...--Q)Vl ojj ojj use n:Jcc CVlQ) 
ojjCn:J n:JCE 
oos.. r-- aer-
!-ojjojj ~u~ 
HIGH DENSITY 33 37% requires ReJ ative1y Fairly good, but 
BALING £8500 £4250 £10.5 months inoffensive only single stream cover but attracts 
I birds plant 
Residuals may have 
WET £8100 £5400 £10.1 37 47% no cover Inoffensive Good other uses as PULVERISATION months required Two strear1 plant either fuel or feedstock for 
further processes 
33 94% requires Nature of Good, multi- Rea lly only a COMPACTION £6000 £4000 £12.9 refuse clean convenient Months cover unchanged stream 1J1ant transnort method 
INCINERATION 45 Poor, but two NON- £15000 £1 5000 £16 25% Inert 
RECUPERATIVE months stream ~lant 
INCINERATION 74 Fairly good because 
RECUPERATIVE .£20000 £20000 £17 months 22% Inert of heat recovery unit 2 stream olant 
N 
--' 
en 
I 
Landfill 
1. Reduced volume 
2. Better handling 
characteristics 
than raw refuse 
3. Possibility of 
use without 
cover material 
Pu1veriser (Wet System) 
,f 
I 
Refuse Derived Fuel 
(RDF) and ~1eta' Recovery 
1. Reduction in volume to be 
be tipped 
2. Good reclaMation strate9Y 
3. Possibility of enriching 
with oily wastes 
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J 
Liquid Fuels 
1. Still at 
research 
stage 
2. Pu1verisation 
is first sten 
in nroduction 
of such a 
fuel 
Figure 7~7.1: '''Possib1e r1aterial'Outputs from Het Pulverisation ll 
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identified as a possible element in the technology 
mix. 
Substantial testin~ of the refuse derived fuel output of the 
pulverisation process was carried out by the county in develo~ing 
stage (5) of the above argument. Further, officers indicated that 
research into enhancing fuel quality and production of a liquid fuel 
had been commissioned. Some research activity was said still to be 
going on. 
Officers indicated that although technology choice was a key element 
in a strategy, it was not the only element. They indicated that 
collaBoration with the private sector was also an element in the 
county·s strategy. One aspect of this coo~eration was an attempt to 
increase the potential Market for the refuse derived fuel by: 
'1) Making a j6tnt ap~roach to potential customers in 
association with a s~ectaltst ener~y com~any. 
(2) Encouraging potential cust9Mers to invest in suitable 
comoustion equipment oy ~utting them in touch with 
sources of finance. 
A second as~ect of this cooperation was an attempt to affect waste 
generation at source oy advising firms on \'1ays of !)reventing waste 
or of using v/aste. Officers indicated that they ho~ed that the 
industrial waste survey would assist them in this task. A final 
attempt at cooreration was said t? involve encoura~ing private 
contractors to develo~ the capacity to cone with difficult wastes. 
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g) Alternative Generation, Evaluation and Selection 
Officers indicated that this activity was limited. They stated 
that strategy evaluation gave considerable guidance as to what had 
to be done and that considerations of feasibility then took over. 
The issue appeared to be not how to choose but rather whether a 
single alternative was available. Officers indicated that feasibili~' 
was capable of commonsense interpretation. On being asked about cost 
calculations, officers stated that the estimates of capital cost and 
typical revenue cost used at the strategy evaluation stage were 
generally suffi'cient. They stated that discounted cash flow was not 
a mechanism in use. 
h} Monitoring Im~lementatton 
Officers stated that there nad 5een ~ro5lems in the ~ast, ~articularly 
with regard to acquiring landfill sites. Some of these problems 
related to the requirements of the water authority. However, 
officers were quicK to stress that relations between county and 
water authority were amica5le, and that the water authority was 
willing to consider compromise solutions when problems occurred. 
Officers indicated that more important factors than the role of the 
water authority were puolic hostility, and the speed with which 
planning permissions were oetained. Officers stated that public 
hostility to landfill had continued despite improvements in the 
standards of tipping. They ho~ed that oretreatment of refuse to 
reduce its offensiveness and the irnnlementation of a Dublic 
consultation process about acquis]tion of a landfill site in advance 
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of a planning application would improve the situation. However they 
held out little ho~e that landfill availability would increase. 
Officers felt that the inability to cOMDlete the landfill site 
acquisition process speedily would have increasingly severe 
consequences in the future. They indicated they were in a dilemma 
about their attitude to industrial and cOmMercial waste; if they 
continued to accept it they would run out of ca~acity, while if they 
encouraged the private sector to take over the function they might 
lose out in the race to acquire landfill sites and therefore run out 
of capacity! Officers felt they might not be able to com~ete with 
private contractors either in ability to operate at speed or in 
ability to pay. 
Officers were asked about relationships with districts. They 
indicated that one distr1'ct 1'n particular was anta~onistic towards 
county activities and was seeking to gain su~port for the view that 
the disposal function should return to the districts. County 
officers However felt that this view was not shared by the other 
districts. 
As far as the switch to pre-treatment went, officers indicated that 
it was too early for any im~lementation pronlems to beCOMe apparent. 
However officers did acknowledge that other counties had had problems 
with incineration. 
il Interviewer's Evaluation 
Officers in this county appeared to have taken a forward look, and 
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to be attem~ting to build up a desirable waste disposal system. 
They appeared to be doing more than SiM~ly making ad hoc responses 
to current problems. However, that having been said, there has to 
be some doubt about the nature of the desired future. The claim 
that refuse is viewed as a resource may be true, but the absence of 
any attempt to measure resource use counts against that view. It 
is possible that cost is the ~ain issue and that the willingness to 
look at reclaMation rather than just dis~osal stems from the high 
cost of the disposal system which was inherited when local government 
reorganisation occurred. This view likens county F to county E. 
Whatever the objective which underpins the analysis activity in 
county F, the activity itself appears to have much in common with 
rational planning. Jhe description which officers offered of the 
way in which strategy evaluati'on tooK place sup~orts this view. As 
Faludt (1973, p.36) points out, even if the account is a biased 
reconstruction, it deMonstrates' a need on the part of offi cers to 
show that their arguments are consistent with a rational evaluation 
process. 
It is tnteresting to note that once again officers are concerned 
with developing a flext51e system, one which can cope with whatever 
the future may Dring. In this particular county the road to 
flexibility is seen as involving a Mix of technologies. 
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7.8 County 'G , (9) 
a) Background 
On local government reor~anisation, this ~etropo1itan county inherited 
a disposal system consisting of incinerators and landfill. The 
theoretical capacity of the incinerators vias sufficient to cope with 
nearly all of the waste arising in the county in 1980. However, 
despite the fact that all the incinerators were still in use, only 
about 50% of waste was incinerated in that year. The rest went 
untreated to landfill, either directly, or via one of two road 
transfer stations. The fact that the incinerators dealt with only 
50% of waste was due to the fact that at anyone tiMe several 
incinerator strea~s were typically out of action to alloN r.1aintenance 
of some kind. Surprisingly, the older incinerators were the least 
troublesome. The landfill capacity which was inherited was soread 
over many small sites. By 1980 many of these sites had closed and 
those remaining were close to the end of their useful lives. 
b) Existence of a Planning Act~vity 
This county was the only one among the seven counties contacted 
during the interview stage of the research to have ~roduced a draft 
of the waste disposal plan which they intended to send to the D.D.E. 
However the thrust of the document was the justification of a 
suggested strategy rather than the exploration of strate~ic ontions. 
Officers in the waste disposal groun indicated that they saw p1annin9 
as a va1uao1e activity and that they did olano However, discussions 
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indicated that the planning activity was relatively short term and 
had much in common with 'blueprint planning'. That is to say 
planning centred on the production of a nlan which was then to be 
implemented without any atteMot to revise it in the face of changed 
ci rcumstances. 
The personnel involved in the planning activity included some from 
other county departments, since county G operated a corporate \.,rorking 
system. Nithi n the county there were seven offi cer \'Io.rki ng groups, 
including one which dealt exclusively with waste disposal matters. 
This group typically met once a month. Any document which it approved 
was sent to a Chief Officers Group for discussion. If passed there, 
the document \'/ent on to the relevant cOl1111ittee of council. If it 
was not passed on to council the document \.,rent back to the orinina1 
working group. Tlie aiM of tne corporate working system \oJas to stOI") 
departments proceeding in i"solation. It was hoped that departmental 
conflicts would 5e identified and reconciled long before a proposal 
received council attention. 
The relatively late ap~earance.of councillors in the corporate working 
process deserves note. Officers argued that this was inevitable given 
the restricted amount of time councillors had available. They argued 
that the 5est a councillor could hope to do was get a 'feel I for a 
proposal. It was felt fie could not be expected to get to grips with 
detatls. On oeing asked, officers indicated that they initiated 
policy and that councillors improsed their own political slant on it. 
Discussions with councillors indicated that although they did not 
question the anpropriateness of their late appearance in the planning 
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process, they had stron~ views about the quality of the material 
provided for them on waste dis~osal issues. Councillors stated that 
they distrusted the quality of the analyses ~roduced hy waste disnosal 
staff and were dulHous about the ability of staff to put plans into 
action. 
c) P~oblem Definition 
Officers indfcated that their aim was to ensure least nossible cost 
disposal of waste, having regard to environmental consequences. 
However they indicated that they ~ad in the past carried out significant 
materials recycling and energy recovery activities and ho~ed to continue 
to do so tn the future. Officers stated that the interest in recycling 
did not involve them tn technoloaY develo~Ment. Officers indicated 
that they defined costs and o'eneftts in a narrow fashion. Social 
benefits were seen as the res~onsi51lity of the national aovernment. 
It should De noted that the a50ve stateMents were sU~!1orted by the 
contents of the draft waste disposal ~lan. 
d} Measures of Effectiveness 
Officers dtd not offer any i'nformation about Pleasures of effectiveness 
directly. It apreared that in many cases relevant Measures were defined 
\"hen a nroeleM of evaluation arose. However, exaMination of the draft 
. 
waste dis!,>osa 1 !,>l an reinforced the vi eN that cost \'1as an im!1ortant 
cri ter;on. HO\'1ever the com!1onents of rel evant cost were not 
ex~licitly defined. A review of other written material sugoested 
that cost figures were made u~ in different ways for different projects. 
This may siPl!1ly have reflected'a vi'el>/ that for some projects certain 
costs were not Material~ but this was not clearly the case. 
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It was noted earlier that officers defined community in a relatively 
narrow sense. They indicated t~at SOMe costs and benefits were the 
province of national government rather than local governMent. Durinq 
discussion it 5ecame clear that the relevant cOl'll1lunity \'las not even 
the county in its widest sense. It appeared to be the county as 
op~osed to the districts. Two comments in narticular served to 
emphasise this point. Firstly officers indicated that a sugqestion had 
been Made that district reclamation activities should be financed in 
part from any savings in disposal costs which steMmed from the reduced 
\A/aste flm'i. Councillors agreed witli the view, su!,>ported by officers, 
that the proposal should De rejected. Secondly, a senior officer 
stated that a disposal decision \>/liid't reduced the a~!Jregate of county 
disposal and district collection costs, but \A/hich increased the county 
disposal cost, would not De considered. 
It \'ias not nossible to find any infomation aoout which tlfoes of , .. 
environMental effect were generally regarded as important. A~ain 
concerns seemed to be specific to situations. 
e} Forecasting 
Officers tndicated that data on domesti"c waste quantities had been 
collected by districts for several years. They also stated that the. 
district covering the Major urban area in the county carried out a 
waste composition survey on an annual basi's. Officers further 
indicated that a survey of industrial wastes had been carried out and 
that similar follow up exercises were planned for the future. 
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This history of data collection activity enabled officers to Make 
infonned statements aoout the quantity of \'Jaste beinq !1roduced in the 
county. In the case of industrial waste in narticular, attention had 
been ~iven to generating a statistical confidence interval around the 
central estimate. The availability of data had also allowed acadeMics 
at a local universi'ty to !)roduce short-term forecasts of waste quantity 
and composition. 
The availability of data and an association "lith statistical forecastin!) 
exercises had not generated a substantial forecasting exercise within 
the county waste dtsposal group. Offi'cers identified three factors 
which they felt affected waste quantity: nUMoer of households, size of 
nODulation and level of econoJ'lli'c activity, Officers indicated that in 
the li~ht of these factors and gtven availaBle national statistics on 
quantity of waste, they were allowing for a 1% growth in waste ner 
annum over a ten vear time Fiori-zon. In one conversation an officer 
.. 
indicated that 75% of thts growth was seen as stemMin~ from an increase 
tn the num5er of ~ouseholds, and 25% from increasin~ affluence. No 
further i'nfonnation on the forecasttng exercise was Made avail abl e. 
However it was aprarent t~at de$pite the availability of a relatively 
large database, it had Been suBjective in nature. 
As far as waste COM!1osttion was concerned the waste disnosal aroun ' 
. ~.
produced no internal forecasts. There were however forecasts available 
for other waste related items, for exam!11e, available landfill canacity. 
The bastc data underpinning t~is forecast was an aerial survey of the 
county. 
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During the course of discussions with county G the author was invited 
to comMent on an analysis of a Metal recovery !Jroject \'/hich \'1as being 
carried out. The author !Jointed out the economics of the project 
would be affected by the future course of scra~ metal ~rices, and 
county officers e~~ressed an interest in getting access to forecasts 
of such ~rices. However on being told that such forecasts would be 
subject to a Margin of error they indicated that they Might not be 
able to use such iMprecise figures in their analysis. The author 
investigated the availa5ility of scra~ ~etal price forecasts. However 
it 5ecane clear that if a forecast was presented, too Much attention 
would focus on a central estimate. The author su~gested that the 
meta; recovery project should De analysed in such a way that some 
minimum scra~ metal price needed for econOMic viability could be 
identified and di'Scussed. However this su!)gestion \'Jas not taken u~. 
Overall officers did not annear to understand the conditional nature 
of a forecast and the degree of imprecision present. Furthermore 
little attention was paid to the way tn which forecasts were nroduced. 
Tnis wa~ despite the fact that the draft waste disposal plan 
empnasised the importance of pr9ducin~ realistic forecasts. 
f) Strategy Generation, Evaluation and Choice 
Officers in the waste dis~osal qrou~ claimed that they had evaluated 
a wide range of methods of dealing with waste. However considerations 
of cost and the need ~o maintain flexibility led to a continuation of 
the existing mix of incineration and landfill. The two arguMents 
appear to have reinforced each other. It was ar~ued that flexibility 
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could be maintained by avoiding canital expenditure. These ar~uments 
and these conclusions featured in both the count." structure olan and 
the draft waste disposal ~lan. 
Councillors did not appear to have been closely involved with this 
strategy evaluation. However, a nerceived preference for e~ploYMent 
of direct laBour as against suo-contracting to private enterprise, on 
the part of councillors, may have coloured the analysis carried out by 
officers. The exclusion of councillors frOM the strategy evaluation 
~rocess proved to have serious consequences. Councillors effectively 
overturned the suggested strategy, insisting on closing down two 
incinerators and shipping waste to a landfill site run by a private 
contractor. Offtcers were totally unprepared for this eventuality. 
Incinerator closure had Deen seen as a long terM possibility only. 
g) Alternative ~eneration. Evaluation and Choice 
Officers tndlcated that an aertal survey assisted them '~n identifying 
possible landfill sites. They also pointed out that althou0h there \'1as 
a landfill shortage in the shor~ term, the situation looked likely to 
improve. Evaluation of potential sites seemed rudimentary. Officers 
tndicated tfiat water supply issues were looked at but initially little 
else seemed to De considered. 
When it came to investigations of specific plant developments, officers 
were a5le to point to qutte detailed economic analyses. Discounted 
cash flow exercises fiad oeen carried out, and ex~erience in usinr L.P. 
models had 5een gained with the heln of a local university. However 
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during discussions there were indications that these methods were not 
being a~~lied ·correctly. Often, too little eM~hasis was ~laced on the 
imprecision inherent in much of the cost data which underpinned the 
exercises, and irrelevant cost elements tended to be introduced into 
calculations. For example one officer indicated that because interest 
payments on debt used to finance the incinerators were high, "it made 
sense" to maKe maximum possi5le use of incinerators! 
h) t10nitoring ImpleMentation 
Officers indicated that they recogni'sed the need to monitor im!)lement-
ation. The draft waste di'spos~l plan contained statements \'1hich 
confirmed this. Offtcers indi"cated tliat in the past, they had 
experienced difficulties 1'n acquirtn~ landfi"ll sites. They attributed 
these difficulties to: 
(1) Poor relations oetween the waste dis~osal 9rou~ and the 
planning department. 
(2) Difficulties in com~eting with the rrivate sector for 
tipping space. 
Officers stated that the planning departMent had doubts about the 
extent to which a landfill site could be operated in an acceptable 
fashion. The waste disposal group were unable to offer a well-mana~ed 
si te for i'nspecti"on withi n the county, and therefore it was difficul t 
to change this view. There was another source of friction beb!een the 
waste disposal group and the plannin~ department identified by officers. 
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This was the fact that the two grou~s had different objectives. 
Officers indicated that the waste disnosal ~roun wanted large sites 
with long operating livest and also a reserve of sites for future use. 
They stated that this conflicted with the rlanning denartment's aim 
of turning holes in the ~round into useable land as soon as possible. 
As far as com~etition with the private sector was concerned, officers 
indicated that this had led to rising prices for void. They also 
indicated that ~ecause of an inability to react quickly, the council 
had failed to obtain sites. Officers stated that the publication of 
the draft waste dtsposal plan tiad a!'1grevated their ~roblems. This 
document had identified the countv's need for landfill snace and had 
w • 
specified which sites county offi'cers were i'nterested in obtaining. 
Owners of potential sites had ttierefore Deen made aware that they 
owned a va lua51 e asset and consequently officers had found that 
negotiations had oecome more difficult. Officers indicated that 
councillors had recently sanctioned the use of compulsory ~urchase 
orders 6n selected sites. They stated that this, together with a less 
o~en approach in future planning documents, would help site acquisition 
in the future. 
Officers identified blo other types of i'm!1lementation !Jroblem. Firstly 
they poi'nted to the activiti'es of environmental !Jressure flrOU!Js. 
Secondly they indicated that district decisions could have an imnact. 
Officers recalled that a district had switched froM a pa~er to a 
~l asti'c sack coll ection systeM without i'nfomi ng county officers, and 
that the shift in waste composition had affected incinerator perforMance. 
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i) Interviewer Evaluation 
County G offered some curious contrasts. Officers emQhasised their 
commitment to ~lanning; a draft n1an had already been produced. A 
commi ttee structure was evi dent throu~h \'1hi ch nronosa 1 s !1assed before 
going to council and there ... /as documentary evidence to sho\'1 that 
economic evaluations accom~anied these ~roposa1s. Despite all this, 
the author felt that altnouoh tne form of fln ani'llysis/I")lanninn activity 
was present, the content did not match the claim~ made for it by officers. 
The planning document itself seemed more a justification of past decisions 
than an atteml")t to find alternatives. Further more there was a lack 
of a defi niti on of measures of performance. Thi s ap~eared to 1 ead 
firstly to an emphasis on some cost measure, out also to the use of 
inconsistent measures at different times. For exam~le, a renort on 
one !lroposal to recover non-ferrous metal frolll tne Naste stream 
emphasised that although a plant could not operate cOMmercially from 
the county~s point of view, there \'1ou1d be benefits to the reqion as 
a whole. The conservation of raw materials was also stressed. A 
report on another proposal, to recover ferrous metals, stated that 
there was no finandal oeneftt to the county council and considered no 
other issues. The a~proaches taken to the identification of relevant 
costs and benefits were totally dissimilar in tne two studies. 
Finally, although county officers emphasised the fact that econolllic 
evaluations were carried out, the evaluations were so~etiMes either 
incorrectly or naively carried out. 
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Notes 
1. The material in this chapter is based on interviews carried out 
by the author and ~1rs Hitchell. It may later form the basis of 
a joint publication with Mrs Mitchell. At the present however 
the views expressed are the responsibility of the present 
author alone. 
2. The author acknowledges that his decision not to identify 
interview participants and counties by name may cause problems 
to a reader. Therefore the author is willing to provide 
necessary identification. to bona fide researchers provided that 
guanrantees of no further disclosure are given. 
3. This material was derived in part from transcripts of taped 
interviews with two officers. Officers also completed and 
returned a short questionnaire. The questionnaire was 
administered after the officers had read Berry and Mitchell 
(1980). 
4. This material was derived in part from transcripts of taped 
interviews with two officers. Officers also completed and 
returned a short questionnaire. The questionnaire was 
administered after the officers had read Berry and r1itchell (1980). 
The 1975 annual report to the Planning and Transport Committee was 
also examined, as was a 1979 report to the Waste Disposal 
Sub-Committee. 
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5. This material was derived in part from transcripts of taped 
interviews with two officers. The brief circulated to 
consultancy groups, together with the letter asking them to 
prepare a proposal for production of the county waste disposal 
plan, were also consulted. 
6. This material was derived in part from transcripts of taped 
interviews with officers. Officers also completed and returned 
a short questionnaire. The questionnaire was administered 
after the offi cers had read Berry and Nitchell (1980). 
7. This material was derived from transcripts of taped interviews 
with two officers, in the main. Publicity material dealing with 
the new reclamation plant was also examined, as were extracts 
from a variety of internal documents. 
8. The material was derived in part from transcripts of taped 
interviews with one officer. Discussion of specific points 
involved contact with several others. However the tape recorder 
was not used extensively during these discussions, although 
written notes were taken. Reports to the Refuse Disposal 
Committee (Oct 1979; Dec 1979) were examined, as were the 
relevant sections of the County Structure Plan. 
9. This material was derived in part from transcripts of taped 
interviews with one officer and three councillors. Discussions 
with other officers also took place but the tape recorder was 
not used extensively, although written notes were taken. 
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Several committee reports were referred to: Haste Disposal 
Corporate Group (1979, 1980), Haste Disposal Committee (1980), 
and Policy and Priorities Committee (1980). Other documents 
used included the County Structure Plan and the Draft Waste 
Disposal Pla'n. 
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8.0 THE LANCASHIRE FIELb STUDY 
8.1 Introduction 
a) Job Definition 
In 1976 the author was asked by Lancashire County Council and the 
Department of the Environment (D.D.E.) to examine a problem which 
faced the county waste disposal group. This was a problem of limited 
waste disposal capacity in the Fylde Coast region of the county. The 
Midgeland Farm landfill site which disposed of Blackpool's waste was 
thought to be close to the end of its useful working life and new 
disposal facilities were proving hard to find. 
Initial meetings with officers from the D.D.E. and the county 
indicated that this was not seen as a one off situation, but rather 
as the kind of problem which would appear in the future in other areas 
of Lancashire and in other counties. Therefore it was decided that 
although help was required with the Fylde Coast problem in particular 
the approach adopted should be generally applicable. 
b) The Organisational Arrangements in Lancashire 
Lancashire's waste disposal grou~ was located in the County Surveyor's 
department under the control of an Assistant County Surveyor. In 1976, 
the group was divided into three sections, the operations section, the 
development section and the industrial waste section. In 1976 the 
operations section was not yet fully functional. It was intended that 
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at some point, the section would take over the operation of all 
landfill sites within the county. However at that time, agency 
arrangements were being operated with certain districts so that 
district employees operated the sites and county employees gave 
advice. The development group was involved in providing civil 
engineering advice to the waste disposal team. It was also seen as 
the channel through which new approaches to waste disposal management 
would pass into 'the county operation. The industrial waste section 
had responsibility for the county industrial waste survey and for the 
supervision of toxic wastes. 
Initial investigations in Lancashire showed that the county 'waste 
disposal group appeared to be cut off by its organisational position 
from crucial information flows. In part this was due to the, then 
quite recent, division of waste management responsibilities between 
counties and districts. Data on quantities of domestic waste were 
being collected, if at all, by the districts, as were data on collection 
costs. However shared responsibilities with other groups within the 
county structure also appeared to be a factor. Chief among these other 
groups was the Vehicle and Plant Maintenance Unit (V.p.r1.U.). The 
V.P.M.U. was also located within the County Surveyor's department. 
Its role was to provide vehicles for all county operations including 
those of the waste disposal group. The waste disposal group had 
reached an agreement with the V.p.r1.U. that if a proposed job was 
adequately specified. e.g. transfer 400 tonnes of waste for 25 miles, 
the V.P.M.U. would provide estimated job costs. However problems 
seemed to exist. Although the choice of a vehicle to serve the waste 
disposal group was the province of the V.P.ti.U., the choice of the 
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equipment the vehicle would carry was the province of the waste 
disposal group. The interaction between these choices seemed to have 
generated conflict in the past. It appeared difficult for the waste 
disposal group to adequately specify a job vlithout trespassing on the 
responsibilities of the V.P.r.1.U. Furthermore, the waste disposal 
group needed cost data in order to decide how much waste to send along 
a particular route. while the V.P.t1.U. felt that it needed to know the 
amount of waste to be transported before it could carry out a cost 
calculation. 
During discussions, officers in the waste disposal group indicated that 
while they recognised that relations with the V.P.t1.U. were a problem, 
they felt that the county/district split was not so important. They 
acknowledged that district data had not been available in the past bu~ 
felt that specific requests for districts' data would bear fruit. 
c) The Fylde Coast Problem 
As was stated earlier, by 1976, tHdgeland Farm, the landfill site which 
accepted waste from Blackpool appeared close to the end of its working 
life. Without extension, the.site seemed likely to last for'only two 
more years. Furthermore, because a new road bringing tourists to 
Blackpool was planned to pass close to the site, it was felt that 
permission to extend the site might not be easily obtained. For this 
reason, the waste disposal group had attempted to identify potential 
new landfill sites in the Blackpool area, but such sites had proved 
difficult to find. In 1976, there appeared to be only two rather 
remote possibilities. In one case, a current industrial user had 
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indicated an unwillingness to make the site available to the county, 
and in the other case water pollution problems and the need to encroach 
on prime agricultural land seemed likely to be major problems. 
Because of the problems of developing new sites, the waste disposal 
group decided to explore several options. Firstly they decided to 
maintain an interest in the potential new sites, secondly they decided 
to explore further the possibility of extending t·1idgeland Farr.1 and 
finally they decided to explore the possibility of hauling waste out 
away from Blackpool via a transfer station. It was this final option 
which the waste disposal group wanted assistance in analysing. The 
arguments for carrying out an analysis of the transfer option were 
twofold, firstly that a transfer station might have to be operated 
and secondly that if such an operation was shown to be very costly, 
this would strengthen the case for extending Midgeland Farm. 
The possible need for a transfer station stemmed from the fact that 
direct haul of waste out of the area in collection vehicles was likely 
to be prohibitively expensive. There were two possible locations for 
waste from Blackpool to be transported to. The Jameson Road site, 
located in the Northern part of the Fylde Coast on the banks of the 
River Hyre, was feasible. The eXisting site had considerable capacity, 
and with extension had a potential life of several decades. The other 
alternative was the Clifton Marsh site. Located in the South of the 
region on the banks of the River Ribble, this site also had a potential 
life of several decades. However both sites were a relatively long way 
from Blackpool. Therefore the waste disposal group felt that hauling 
Blackpool's waste to either site would need a transfer station, a 
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facility at which collection vehicles could be unloaded and the rubbish 
transferred to more economical bulk haulage vehicles. Officers felt 
that bulk reduction might also take place at this facility. 
Officers regarded this transfer station option as a second best to 
landfill on environmental grounds and likely to be costly. They also 
saw it as difficult to analyse. They wanted to know where a transfer 
station should be located, how much waste should go thro~gh it and 
from which part of Blackpool should the waste come. 
240 
8.2 The Characteristics of the Fylde Coast Problem 
a) Geography 
In order to develop an approach to analysing the Fylde Coast problem, 
the structure of the region was examined. Blackpool was one of three 
districts on the Fylde Coast. The others were Wyre in the North and 
Fylde in the South. Wyre was split into a coastal section and an 
inland section by the River Wyre. In 1976, waste from the coastal 
section went into Jameson Road. The waste was transported to the 
landfill site in collection vehicles. Therefore a transfer station 
located in the North of the Fylde Coast region was of potential use 
not only to Blackpool but also to some part of the Uyre coastal strip. 
The inland area of ~Jyre, Over Wyre as it was known, sent its waste to 
a variety of landfill sites in the inland region. The difficulty of 
transporti ng waste across the Hyre removed the possi bi 1 ity of Over ~Jyre 
benefiting from a transfer station in the Blackpool area. The waste 
generated in the Fylde district went either to Clifton Harsh or to an 
incinerator in Lytham. The Residue from the incinerator went to a 
small landfill site. The Lancashire waste disposal group indicated 
that the incinerator was coming to the end of its useful life and could 
be disregarded in the analysis of the Fylde Coast problem. However 
since without benefit of incineration the small landfill site 
associated with it would quickly fill up, the waste then going to the 
incinerator had to be coped with by any haul and transfer system. 
b) The Collection of Refuse 
After the 1974 reorganisation of local government areas and resoonsibil-
ities, districts contin~ed to be responsible for the collection of 
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refuse generated in their area. This waste included domestic refuse 
collected by bins, street sweepings, rubbish from large buildings 
collected by bin lift, and special collection waste. This last· 
category included bulky domestic waste \'ihich could not be fitted in 
bins. Districts provided special sites to which householders could 
deliver such bulky refuse, or sent out a special vehicle on request. 
Districts were not responsible for the collection of industrial and 
commercial waste. However this could be tipped at county sites on 
payment of a fee. 
In 1976, ordinary domestic refuse vias the major item which the 
districts on the Fylde Coast had to deal with. The collection of this 
waste was organised on the basis of collection rounds. Each district 
divided its area up into a number of rounds and assigned a collection 
team and a vehicle to each round. In the Blackpoo1 district the 
rounds were such that one collection crew with one vehicle could deal 
with the waste generated in the round in a week. The wishes of the 
collection teams were taken into account when the areas were designed 
so that a team willing to work longer hours in order to collect a 
larger bonus was given a larger collection round. Because of the 
influx of holidaymakers in the summer months, B1ackpool's refuse 
exhibited highly seasonal variations in its amount. For this reason, 
in the late summer period the simple rule of one vehicle to one round 
broke down. On certain rounds extra vehicles had to be assinned. 
The other waste elements which the districts collected were not 
collected on a round basis. For each type of waste a vehicle covered 
all or a large part of the district's area. 
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A typical day in the life of one of Blackpool 's domestic refuse 
collection teams had the following pattern. At 6.40 a.m. the ariver 
" . 
arrived at the depot where his vehicle was garaged. He checked the 
vehicle and then left the garage in it to pick up his four man 
collection crew at pre-arranged spots. The first dustbin was lifted 
at 7.00 a.m. Roughly by 9.00 a.m. the collection vehicle was full. 
The typical collection vehicle held approxim~tely 4 tonnes. The 
driver took the vehicle to a landfill site (then Midgeland Farm) and 
emptied it. He was generally accompanied by one of the collection 
crew to assist him in this. The other members of the collection crew 
were allowed to rollout bins from houses while they were waiting for 
the vehicle to return. Collection continued until 12.00 a.m. when 
the collection crew took an hour long lunch break. The driver's lunch 
break was 30 minutes long to allow for another trip to the landfill 
site. After lunch, collection continued and a final trip to the tip 
was made. The driver then returned the vehicle to the depot. His 
working day finished officially at 4.40 p.m. 
The Blackpool area was split into 19 collection rounds. Round 19 was 
split into three distinct areas. Fylde had five rounds in the urban 
part of the district and six in the inland rural area. Again the split 
round phenomenon was evident. The coastal region of Wyre had three 
rounds in the Fleetwood region, three in the Thornton Clevelys region 
and two in the Poulton region. Again some of the rounds were split." 
The general geography of the area, and all these collection rounds, 
are shown in Figure 8.2.1. 
According to the county waste disposal group, possible transfer site 
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locations in the B1ackpoo1 region were few and far between. The 
nature of the operation and in particular the volume of traffic 
generated made it impossible to locate close to housing. The fact 
that the Fy1de Coast was a tourist area also imposed restrictions on 
possible sites. A preliminary search by staff of the waste disposal 
group identified three possible sites. To confirm the suitability 
and availability of these sites was likely to be a time-consuming 
exercise so it had been decided that the analysis of the Fy1de Coast 
problem would be used to determine which of the possible sites would 
be subjected to further analysis. The three possible sites, together 
with the landfill sites, Jameson Road and Clifton Marsh, are shown in 
Figure 8.2.1. 
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8.3 A t1athematical Model of the Fy1de Coast Problem 
a) From Map to r1ode1 
The detail about round organisation shown in Figure 8.2.1 came from a 
seri es of meeti ngs bet\'1een the author and offi cers in the three Fy1 de 
Coast districts. These meetings were time-consuming, but yielded 
valuable results. Among other things they seemed to generate a 
degree of goodwill among county and district staff towards the 
research project; district officers felt that their interests were 
being taken into account, and county staff, who had at that time only 
limited knowledge of district operations, saw the map as a valuable 
initial output of the research effort. 
However the major value of the map was that it suggested an approach 
to modelling the Fy1de Coast problem. Although the map itself was a 
dramatic simplification of reality, it was still a relatively complex 
representation of the problem. Further simplification to the level 
shown in Figure 8.2.2 was necessary to identify the key problem 
elements. This figure shows that there were a,large number of 
points at which waste arose, three possible locations where waste 
could be treated (even if this treatment only involved moving \'/aste 
from one vehicle to another) and two possible final destinations for 
waste. The progression from the left hand side of the figure is from 
many waste sources to few waste destinations. The lines indicate 
possible routes along. which waste can travel from a source point to a 
final destination. Some lines pass through intermediate treatment 
facilities, some do not. The form of Figure 8.2.2 clearly indicated 
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that a mathematical programming model similar in structure to a 
transportation model would be a useful starting point for mathematical 
modelling. Therefore a mathematical program was formulated to allow 
for the selection of the least costly collection/disposal system 
given that several pre-specified alternative transfer station 
locations were available. This formulation was used as a basis for 
discussion with waste disposal group members. 
b) The Initial Mathematical Programming Model 
A mathematical program has several key elements. It is a 
representation of a problem which emphasises that some item can be 
viewed as being maximised or minimised. This item is expressed as a 
function of certain decision variables. An example of such an 
"objective function" would be profit expressed as a function of the 
amount of various types of product produced. In a mathematical 
program, the objective function is optimised subject to certain 
restrictions or constraints. In a profit maximisation problem, for 
example, raw materials needed to make the products which generate 
profit might be in short supply. This profit maximisation example 
can be used to introduce another key element of a mathematical 
program: ! the decision variables can only take on non-negative values. 
It makes little sense to talk about producing a negative amount of a 
product, and this non-negativity characteristic of decision variables 
can be found in many kinds of economic problem. 
How did the Fylde Coast problem fit into this general framework? 
Firstly, there appeared to be a clearly identified objective, 
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minimisation of the total cost of the waste disposal/collection 
operation. Secondly, there were a series of decision variables which 
related to the total cost of the collection/disposal system, namely 
the number of transfer stations built and the amounts of waste sent 
along the various routes. Finally there were a number of constraints, 
all waste had to be dealt with, only a certain number of transfer 
stations could be used, and their capacity could not be exceeded. 
The form of the objective function and the nature of the decision 
variables will now be considered in more detail. It was decided to 
emphasise cost minimisation in the objective function. This choice 
reflected the importance which the waste disposal grou~ assigned to 
this performance measure. The choice did not imply that other factors, 
for example environmental impact, were ignored. It has to be 
remembered that environmental factors had governed the selection of 
possible transfer station sites and also had partly determined the 
second best status of a solution involving a transfer station. 
However it did mean that the way that environmental factors were 
calculated and valued was left implicit rather than being explicitely 
introduced to generate a multi-objective mathematical program. It 
was decided that the way in which non cost factors were being treated 
could be discussed when the initial model was presented to the waste 
disposal group for consideration. 
It was indicated earlier that the cost of a collection/disposal 
system depended on the amounts of waste to be sent along the various 
routes and the number of transfer stations involved. From Figure 8.2.2 
it can be seen that all conceivable routes started at a waste source 
J 
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and ended at a landfill site. However some had a transfer station as 
an intermediate point. In order that all routes had the same form for 
modelling purposes a dummy transfer station was defined \>Jith an 
infinite capacity which all routes not involving an actual transfer 
station could be thought of as passing through. In this way it was 
possible to identify all possible routes by three numbers (i,j,k), 
where i = 1 ••• n represented the waste source, j = 1,2,3,4 the 
transfer station (1 being the dummy), and k = 1,2 the final landfill 
site. Using this notation, a major element of the objective function 
was defined as: 
TC = rrrc{i,j,k).x (i,j,k) 
ijk 
In this equation x(i,j,k) represents the number of units of waste 
transported along route (i,j,k) and c{i,j,k) the cost of transporting 
one unit along the route. TC of course represents total cost. The 
nature of c{i,j,k) will be discussed shortly. 
A major element missing from this cost function is an element dealing 
with the investment involved in developing a transfer station. Each 
transfer station was therefore associated with a decision variable 
d(j) which was defined as capabl~ of taking on only two values, 0 or 1. 
d(j) = 1 was defined as meaning that the transfer station had to be 
built. Using these variables and identifying the investment cost of a 
transfer station as C(j), the objective function was extended to 
become: 
TC = 1:C(JO) .d{j) + rrrc{i,j,k).x (i,j,k) 
J ijk 
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Discussions with the waste disposal group indicated that a transfer 
station at any of the feasible locations would involve the same 
investment. Therefore identifying a cost element for each transfer 
station was only necessary because C(l) = 0 by definition. 
The nature of the cost elements C(j), c(i,j,k) will now be examined. 
The first thing to note is that the cost elements have a time dimension. 
The "investment in transfer stations was a planned once-off cost. 
However waste would flow along routes in many successive time periods. 
Therefore it was recognised that when building the model rather than 
just specifying its general form, waste flow variables x(i,j,k) and 
cost elements c(i,j,k} would have to be defined for each time period. 
This makes obvious the fact that the cost elements c(i,j,k} had to be 
defined as discounted costs to ensure that the elements in the 
objective function were comparable. The second thing to notice is that 
the cost elements c(i,j,k} related to several operations, collection, 
haul in a collection vehicle, transfer, haul in a bulk haulage vehicle, 
and final tipping. The use of a single cost element also implied that 
all these operating costs were strictly proportional to the amount of 
waste being dealt with. That is to say total operating costs were 
being represented as a zero intercept, linear function of the amount 
of waste shifted. 
It was decided that the possible complexities of model structure which 
explicit recognition of the complex nature of these cost elements 
would involve would not help the waste disposal group to understand 
the basic nature of the proposed model. Therefore the initial 
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formulation of the mathematical programming model kept the simple 
objective function: 
TC = I:C{j).d (j) + 1:LLc(i,j,k).x (i,j,k) 
j ijk 
The form of the various constraints in the mathematical program vlill 
now be considered. Paramount among these was the need to ensure that 
all the refuse generated in the Fylde Coast region was disposed of. 
In order to translate this requirement into a mathematical form, the 
Fylde Coast region was divided into a set of non-overlapping areas. The 
grid of an ordinance survey map would define such a set as would the 
set of refuse collection rounds. It was decided to regard the waste 
generated on the Fylde Coast as being generated at the set of points 
defined by the centres of these areas. These central points also 
defined the starts of all the routes implied by Figure 8.2.2 This 
allocation of waste to points was of course yet another abstraction 
from reality. The extent of the abstraction depended on the fineness 
of the grid pattern actually used in a model building exercise 
however. To define the constraints for the mathematical program, 
variables W(i), the amount of w~ste arising at waste source i per time 
period where i = 1 ••• n, were defined. The constraints then demanded 
that the sum of the waste leaving source i along all possible routes 
must be equal to W(i) for all i: 
1:Lx(i,j,k) = W(i) 
jk 
i = 1 ••• n 
A second constraint which had to be taken into account was that of 
transfer station capacity. Coeff~cients M(j) were defined to represent 
252 
this amount. The constraints demanded that the sum of the waste 
entering a transfer station along all possible routes should be less 
than or equal to its per period capacity: 
rrx(i,j,k) , M(j) 
ik 
j = 2,3,4 
No such constraint needed to be defined for transfer station 1, the 
dunmy. 
Another constraint that had to be taken into acount was that potentially 
only one transfer station would be built. One aspect of this was 
relatively simple to include. Recall that a variable d(j) was defined 
to take on the value 1 if a transfer station at location j had to be 
built, and a value of 0 otherwise. Therefore to ensure that only one 
transfer station was selected by the model the sum of the variables 
d(j) was constrained to be less than or equal to 1: 
r d(j) ~ 1 
jll 
The "less than" aspect of this constraint was to allow for the fact 
that a cost minimising solution might not involve any transfer 
operations. A second aspect of the same constraint was however more 
difficult to represent. The model had to ensure that if, say, 
transfer station 2 was not part of the model solution, then no waste 
flow through it could be positive. The need to ensure this gave rise 
to the following constraint set: 
rrx(i,j,k) , d(j) M (j) j = 2,3,4 
ik 
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Thus a positive waste flow x(i,2,k) forced d(2) to take the value 1. 
Similarly d(2) = 0 forced the sum of all flows x(i,2,k) to be O. This 
in turn ensured that each x(i,2,k) was equal to 0 since all decision 
variables in a mathematical program are non-negative. 
The full mathematical programming representation of the Fylde Coast 
problem can now be set down: 
r·1inimise TC = 1:C(i).d (j) + 1:EEC(i,j,k).x (i,j,k) (1 ) j ijk 
Subject to: 1:1:x(i,j,k) ~ d(j) t1 (j) j = 2,3,4 (2) 
ik 
EEx(i,j,k) = W(i) i = 1 ••• n (3) jk 
d(2) + d(3) + d(4) ~ 1 (4) 
x(i,j,k) ~ 0 ( 5) 
d ( j) i s e i th e r 1 or 0 (6) 
It should be noted that constraint set (2) served two purposes. Firstly 
it restricted flows to those routes involving existing transfer 
stations, including the dummy~ Secondly, it served to ensure that the 
flow of waste through a transfer station did not exceed the planned 
capacity of the station. 
As can be seen, the mathematical programming formulation of the Fy1de 
Coast problem turned out to be an integer programming model. That is 
to say it included decision variables constrained to take on only 
integer values. 
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The above formulation of the Fylde Coast problem introduced a 
number of simplifying assumptions. It is useful at this point to 
summarise the more important ones. Firstly it was assumed that 
there were no capacity constraints on the final landfill sites 
Clifton Marsh and Jameson Road. This assumption accorded with the 
prevailing view of the Lancashire waste disposal group. Secondly 
very rigid assumptions were made about the behav~our of operating 
costs. Thirdly it was assumed that the amount of waste to be 
removed from the Fylde Coast was known. In fact the precise form 
of the above formulation assumed that these amounts were known and 
would not vary through time and that therefore the cost coefficient 
c{i,j,k) would be sums of discounted future costs. Without this 
final assumption, waste flows and cost coefficients would need a 
fourth parameter t', to identify the relevant time period. 
c) Use of the Original Formulation 
This initial formulation of the Fylde Coast problem served several 
purposes. Firstly, it provided a viewpoint from which the management 
science literature dealing with waste disposal could be examined. 
Secondly, it identified the type of software package which would be 
needed to handle the final model. Thirdly, it served as the basis 
for discussions with officers of the county waste disposal group. 
Finally, the model identified the kind of data which would be 
requi red. 
A brief survey of the literature indicated that the mathematical 
programming approach had been quite widely used. However there 
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appeared to be considerable disagreement about the particular type 
of mathematical program to be used. This seemed to reflect different 
views of cost structures and different views about the detail in 
which the collection activity should be modelled. Overall, the 
literature did not seem to warrant a drastic revision of the 
proposed approach. 
It seemed clear from the initial model that mathematical programming 
software might be necessary to solve whatever model was finally 
built. Therefore the availability of mathematical pro~ramming 
packages to the county authority was examined. Discussions with the 
Technical Services group in the county determined that a commercial 
mathematical programming package was available on the Lancashire 
computer installation, but that no one had ever had any occasion to 
use it. It also became clear from these discussions that the waste 
disposal group was not a heavy computer user. 
Officers in the waste disposal group confirmed that they had made 
little use of the county computer facility until that tiMe. However 
they pointed out that work on notifiable waste looked likely to 
involve them in the developme~t with the Technical Services group of 
a database handling package in the near future. They indicated that 
a need to use the computer in the course of analysing the Fylde Coast 
problem was not likely to cause major difficulties. However the 
initial formulation of the model did cause problems. While there was 
broad agreement with the overall idea, the model was seen as complex 
and difficult to understand. This was seen as a barrier likely to 
prevent ease of use and also likely to prevent the group from using 
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the same approach again when another similar probleM appeared else-
where in the county. Ease of use seemed to be a particular problem. 
Further discussions indicated that the waste disposal group saw 
themselves as having to respond to a series of "what-if" questions 
while analysing and advocating a solution to the Fylde Coast problem. 
They saw these questions as being posed by districts and by other 
interested bodies such as the local water authority. The overall 
impression gained was that what was required was a method for 
assessing the cost consequences of specific alternative proposals. In 
parti cul ar there was no enthusi asm evi dent for i ntroduci ng a more 
complex objective function. Environmental issues were seen as 
judgemental - somethin~ to be interpreted in the li9ht of a public 
reaction. 
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8.4 The Data Collection Exercise{l) 
a) Introduction 
The initial model of the Fylde Coast problem which was built 
established a framework for the data collection exercise. It 
indicated that a collection operation, a transfer operation, a 
haulage operation and a tipping operation, were all involved in the 
process of cost generation. Consideration of the cost coefficients 
during the model formulation process also established that capital 
costs and both fixed and variable operating costs would have to be 
considered. It was also clear that a set of waste quantities 
assigned to source points was required. 
Uaste disposal officers indicated that in the past they had had 
difficulty in specifying the kind of data required for a particular 
problem on hand and in finding it. Therefore they viewed the 
initial modelling exercise as valuable if only because it helped in 
the specification of the data collection exercise. 
b) Data on Haste Generated 
During discussions, officers in the county waste disposal group 
indicated that they were able to produce figures for the amounts of 
waste produced in the districts of Blackpool, \~yre and Fylde on the 
basis of a tried and tested rule of thumb. This was that every 1000 
of population produced 5 tonnes of waste per week. Data on the 
Preston area was quoted to support this rule. On this basis, it was 
258 
anticipated that in 1976, Hyre would generate 32000 tonnes of 
domestic refuse per year, Fylde 23000 tonnes and Blackpool 51000 
tonnes. However county officers did not have available population 
data for the three districts on a disaggre0ated basis. Therefore 
they were only capable of identifying, in effect, three \'/aste 
sources. 
It was decided to contact the three districts themselves to see what 
data they collected. The Area Officers within the operations 
section of the county waste disposal group were asked to ~ake 
enquiries in Fylde and Uyre. Blackpool was contacted directly by 
the author. 
The Management Services section in Blackpool had the task of 
constructing new collection rounds when some change, such as a new 
housing estate, made this necessary. In order to construct rounds 
which satisfied the collection teams, they collected data on current 
collection operations in some detail. For the then current sets of 
collection rounds they had a record of the number of tonnes of waste 
collected per week over several years, measures of times taken from 
an agreed round centre to the tipping point, and records of the 
number of loads carried per day. Given that the rounds were 
constructed to allow a basic three' trips to the landfill site per 
day, the data not surprisingly bore this out. There were two points 
of major signiflcance in the comments of the Blackpool staff. Firstly, 
round reorganisation took the wishes of the collection crews into 
account. Since the old rounds generated a desired pattern of bonus 
payments, there was considerable pressure to ensure that new rounds 
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generated an equally acceptable pattern. Thus, so far as wage costs 
went, round reorganisation did not present much opportunity for cost 
reducti on. Secondly, the effi ci ency of the t·1anagement Servi ces 
section yielded results because at r~idgeland Farm, the then current 
Blackpool tip site, there was a weighbridge. Without this, data on 
waste :collected could only have been based on intermittent sample 
weighings at another site. Specimen data on weight of waste generated 
in the Blackpool region are given in Appendix 3. A full copy of all 
such data collected was provided to the county waste disposal group. 
The data supported the rule of thumb proposed by the county waste 
disposal group. Total waste generated per year for 1976 looked like 
being in the region of 56000 tonnes as compared to the predicted 
figure of 51000 tonnes. 
The data situation in Fylde and Uyre did not prove so satisfactory. 
Each district was divided into collection rounds and maps showing 
these rounds were made available. However, no agreed centres seemed 
to exist. Further, the data on waste generated per round consisted 
only of specimen weighings. The weighings, though recent, could not 
be precisely dated. Undoubtedly, the information did exist within 
the district, but county staff had not been able to locate it. The 
data initially generated for Fylde and Hyre are also sho\'m in 
Appendix 3. 
Some time after a revised model of the Fylde Coast problem had been 
built and computer runs carried out based on this rather limited data 
set, the author discovered that at least in Fylde a more detailed 
data set was potentially available. A visit to the Lytham Incinerator 
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to check information on collection round areas led to the discovery that 
a weighbridge existed on site. Since Fylde's urban rounds sent refuse 
there, time series data for these rounds possible existed at the inciner-
ator installation. County officers agreed to explore this issue. At 
roughly the same time a query to county officers about the number of 
loads of waste passing from Preston to Clifton Marsh, in connection with 
some cost analysis being carried out, brough to light an analysis of 
loads and a record of weight of waste tipped. Since Fylde's rural 
rounds also tipped at Clifton Harsh, by inference a similar data set 
possible existed for them. Again county staff agreed to pursue the issue. 
The initial efforts of the author and county staff to collect data on 
waste quantities were then not totally successful. In terms of the number 
of waste sources which could be identified, it proved impossible to 
disaggregate the Fylde Coast area beyond the collection round level. 
Therefore it was decided that in any mathematical model, waste sources 
would be identified with the centres of these rounds. Where agreed 
centres did not exist, the centre of gravity of the round was estimated. 
Where this fell at a road junction, the road junction was used to identify 
the round centre. Where, as was the case in some rural areas, the centre 
of gravity fell away from the road network, the closest road junction was 
taken as representing the centre of the round. It was from these round 
centres that the lengths of the various routes between rounds and 
transfer station locations and rounds and landfill sites were measured. 
The problem of split collection rounds has already been mentioned. Where 
these occurred, the parts of the rounds were treated as separate waste 
sources and the waste generated figure for the round was divided between 
the parts on the basis of their relative areas. 
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The calculation of round' centres by centre of gravity and the 
allocation of waste on the basis of the areas of parts of split rounds 
were crude solutions to the problem of identifying \'/aste sources. 
Their only justifications were speed and simplicity. It \'/as decided 
that a more sophisticated approach could wait until the waste 
disposal group had become model users rather than onlookers. 
c) Route Distances 
The cost data required tor the proposed model were based on routes 
and the calculation of some cost elements required route distances. 
Collection vehicles and bulk hau1aae vehicles are cumbersome and 
relatively slow moving. Therefore operators sometimes select a route 
which is not the shortest distance route between two points. Advice 
received from county and district officers indicated that routes 
should deviate from major roads only where absolutely necessary. 
Therefore initial calculations of route distances were based on this 
principle. 
Initially calculation of route distances seemed likely to be a time-
consuming activity. County w~ste disposal officers suggested that each 
route should be travelled by car or else measured on a larpe scale map. 
However enquiries in the Technical Services department reve~led the 
existence of a County Road Index. This document listed distances 
between landmarks such as roundabouts and road junctions on all "A" and 
"8" class roads in the county. All that was required to make use of 
this data source was a knowled~e of the road numbers on a proposed 
route. The county index did not adequately cover those parts of routes 
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through the more urban areas, but further enquiry ind~cated that at 
least for Blackpool there was a further index constructed on the 
basis of named streets. For the purposes of the Fylde Coast 
problem then, route distances were calculated using the County 
Road Index, and the Blackpool Road Index. Where difficulties arose 
because of incomplete coverage of the two documents, Ordinance 
Survey Sheet 102 and a measuring wheel were used. A set of route 
distances is included in Appendix 3. 
d) Collection Costs 
It was decided on the basis of discussions with county staff that 
Blackpool was the district most likely to have collection cost data 
available. Therefore the Mana~ement Services group in that district 
was approached once again. This group was found to collect very 
detailed information about wage payments but no data on vehicle 
operating costs. Members of the Management Services group stated 
that attempts by them to calculate cost parameters for vehicle 
operations in the past had not been successful. 
Blackpool district's Cleansing Department was then contacted~ 
However although this group had the responsibility for operating the 
refuse collection service, they did not operate and maintain the 
vehicles. The Cleansing Department hired vehicles from the district 
Transport Department. Consequently, the only cost data available in 
the Cleansing Department were a basic vehicle hire charge and a 
series of total costs for previous years. 
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Using this information, estimates of miles travelled per year by an 
average collection vehicle and of the average load carried in a 
collection vehicle, it was possible to produce crude cost per tonne 
mile figures. However these were hardly satisfactory. Therefore the 
Cleansing Department was asked to obtain more detailed figures. 
However at this point a problem arose. Although it was never 
explicitely stated, it became apparent that staff in the Cleansing 
Department were unhappy about providing cost information to the county. 
The argument seemed to be that they were likely to have to negotiate 
with county officers in the near future about compensation for 
increased travel due to the closure of Midgeland Farm. They therefore 
saw the disclosure of data as potentially hampering them in 
negotiations. 
In an attempt to circumvent this problem, the Transport Department in 
the district was contacted directly. Unfortunately, this did not 
achieve a great deal. Firstly, the cost information was collected 
only in aggregate terms. This practice related to the fact that the 
accounting system in use was desi9ned to aid in the calculation of 
hire charges necessary to balance an annual budget. Secondly, the 
practice of providing cost information to user departments let alone 
to the county was not established. Therefore there was some 
unwillingness to begin, some difficulty in understanding what was 
required, and an inability to easily provide data in the required 
format. 
The failute to gather adequate data on collection costs from the 
Blackpool district led to an attempt to discover other relevant sources 
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of information. Initial' contacts with other districts indicated that 
the problems apparent in the Blackpool situation were common. 
Therefore an attempt was made to use published data on commercial 
vehicle operations. The primary source for commercial vehicle 
operating cost data was the Commercial Motors publication (Johnson, 
1976). While refuse collection vehicles did not feature in tables in 
this publication, it was possible to identify a representative class 
of vehicles. These were rigid goods vehicles with a 10 tonne 
carrying capacity and an unladen weight of 5.5 tonnes. The cost 
data included in the document related to a straightforward haulage 
operation and therefore were not directly applicable to a refuse 
collection operation. However district officers confirmed that the 
vehicles were comparable to collection vehicles in size terms. 
The attempt to collect cost data for collection vehicles therefore 
generated relatively little. Total annual collection costs were 
available as were sub-totals for maintenance, etc, kept by Blackpool's 
Transport Department. However the most detailed information was that 
culled from public sources about privately operated haulage vehicles. 
e) Haulage Costs 
In 1976 only'a relatively short time had elapsed since local 
government reorganisation. Consequently, Lancashire County Council 
had little experience of operating disposal facilities, and therefore 
records of relevant costs remained scarce. As far as haulage vehicles 
were concerned, the county waste disposal group had available a hire 
charge figure provided by the Vehicle and Plant Maintenance Unit, but 
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little else. The VPMU was the obvious source for further information, 
but at that time it too suffered from a lack of suitable cost 
information. At that time answering even simple questions about 
costs required the VPMU to expend considerable effort. 
As a possible way round the need to ask the VPHU to undertake a major 
data analysis exercise, which seemed likely to be rather lengthy, it 
was decided to use Commercial Motor tables once again. As with 
collection vehicles, it proved possible to identify in these tables 
a class of vehicles similar to the haulage vehicles likely to be 
used in refuse haulage operations. These were 8 wheel, 15 tonne 
tippers. To complement the data available on these vehicles, visits 
were made to transfer operations in Burnley and Preston. Until 
reorganisation, these had been run by separate local authorities. It 
seemed possible that data on any haulage vehicles used might have 
remained at the transfer stations when the county took them over. In 
fact cost data were available at both sites. In the case of Burnley, 
the data set was reasonably detailed. However the resulting total 
data set still left a lot to be desired. 
f) Transfer Station Costs 
The waste disposal group had recently carried out an exercise on 
transfer station costing. The unit under consideration had been 
similar to that which would be used in the Blackpool region if it 
became necessary. Therefore the associated cost data were made 
available for use in analysing the Fylde Coast problem. The form in 
which the data was provided reflected the form in which requests for 
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project finance had to be submitted by the waste disposal group. 
Capital expenditure was identified as was first year running cost. 
However data relating to costs in future years were not available. 
Since requests for funds did not have to be backed up by the results 
of a discounting exercise, future costs had not been examined. 
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8.5 Revisions of the Hathematical Model(2) 
a) Conflicts Between Model and Data 
The model described in section B.3 played a large part in structuring 
the data collection activity which was undertaken. Despite this, the 
data set which became available fell far short of that needed to 
produce good quality parameter estimates for the model. In retrospect 
this might have been expected. In using a modelling approach to 
analyse the Fylde Coast problem, the waste disposal group was attempting 
to introduce a new type of management. The in~ormation system in both 
county and districts was unfortunately more in tune with the old style 
of management and therefore conflict was inevitable. Hhatever the 
reason for the poor quality of the available data, the lack of 
adequate data had to be recognised when considering whether the model 
as originally formulated was appropriate to the task in hand. 
Only in one area was there additional data to that which had been 
anticipated. The discussions with Blackpool staff had led to the 
discovery that not all waste was collected on a round by round basis. 
Street sweepings in particular were collected under a differ~nt system 
and data were available only on a district by district basis. It was 
decided that initial computer runs should take this waste into account 
by allocating it to collection rounds in proportion to the domestic 
waste found there. The additional waste could not be ignored since 
that might, for example, lead to a transfer station option bein~ 
rejected because there would be insufficient waste flowing through it. 
However the particular method chosen to include this additional waste 
was only one among several which might have been used. 
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b) Proposed Patterns of Model Use 
Discussions with the waste disposal staff had indicated that the 
original formulation of the model was seen as too complicated and 
that this might discourage frequent use. However the need to be 
able to run the model quickly was seen as desirable. This need 
was seen as stemming from the possibility that a sequence of 
"what if" questions posed by interested parties might have to be 
analysed. 
c) Model Revision 
The emphasis on cost which had been evident in discussions with the 
waste disposal group, the need to be able to run the model quickly 
under different assumptions, the quality of available data, and 
finally the need to simplify the model combined to require a revision 
of the model of the Fylde Coast Problem. The most fundamental 
revision was to split the analysis between three separate smaller 
models. 
The first of these was a simple model designed to allow a straight-
forward haulage task to be analysed and casted. This is set out 
below: 
T = OJ(cj+ (7) 
n = [0/( (2.h/v) + t} ]- (8) 
+ 
m* = [Tin J (9) 
m = [m"ll /5 J + (10) 
TC = C(l).m + C(2).2.T.h + C(3).T (ll) 
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where: 
T is required number of trips 
\I is the amount of waste to be moved per week 
c is average vehicle capacity 
o length of driver's working day 
h halfway haul distance 
v average vehicle speed 
t average turn round time 
[J+ means 'smallest integer larger than x' 
[]- means 'largest integer smaller than x' 
C(l) fixed cost of running a vehicle 
C(2) running cost per Mile 
C(3) trip related 'cost 
TC total cost. 
The logic of the model is simple. It is assumed that there is an 
amount of waste W to be moved from a point source per week. Equation 
(7) calculates the number of vehicle trips required to remove this 
waste. Equation (8) calculates the number of trips which a driver 
can make during a working day. Equation (9) calculates the number of 
working days required to remove all the waste and equation (10) 
calculates the number of vehicles required on the basis of a five day 
week. Equation (11) calculates the operating costs for the.total 
operation. There are three cost elements. They are all cash iteMs. 
C(l) is the weekly cost incurred by virtue of owning a vehicle. It 
includes licence fee, insurance, and the weekly wage cost of driver and 
crew. C(2) is a mileage related cost element. It includes petrol, oil 
and regular maintenance expenses. C(3) is a trip related cost. It 
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allows for the fact that some costs may relate to trips rather than 
to miles travelled. 
This simple model can be used to analyse a proposed solution to the 
Fylde Coast problem which does not involve a transfer operation. Given 
that there are no constraints on the amount of waste which either 
Jameson Road or Clifton Marsh can take in, each collection round should 
send its waste to the nearest site other things being equal. Therefore 
for each collection round, equations (7) and {8} can be applied directly. 
Equations {9} and (lO) could also be applied directly, but this should 
only be done with caution. Local knowledge could be used instead of 
the automatic rounding up of equations (9) and (lO), to share vehicle 
days or vehicles between adjacent rounds. 
reasonable numbers. 
This minht ~enerate more 
- ~ 
The second model formulated for the waste disposal group was a 
simplified version of the original integer programming model. Several 
chanqes were introduced into the original model. Firstly it was 
decided that the decision variables dealing with waste flows should be 
specified in terms of number of vehicle -trips rather than number of 
tonnes. This was done partly to allow the simple haulage model to act 
as an introduction and partly because it was felt that the output 
would be more informative and more easily interpreted. Secondly it 
was decided that the model should not be used to select among 
alternative transfer station locations, but should cost out the 
disposal system associated with a particular transfer station location. 
The resulting model had the following form: 
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f.1i n;m; se Te = EEr(;,j).X (;,j) + Er(3).x (;,3) + z.r (12) 
Subject to: 
where: 
;j ; 
Ex (; ,j) = T (; ) ; = 1 ••. n 
j 
EC.x(; ,3) ~ A 
; 
d.z - EC.x(i,3) > 0 
; 
x(;,j) ? a and integer 
z ~ 0 and integer 
(13) . 
(14 ) 
(15) 
(16 ) 
(17) 
x(i,j) number of trips from waste source i to destination j 
(j = 1,2,3 can be landfill site or transfer station) 
r(i,j) cost of one trip from i to j 
x(i,3) number of trips from source i to transfer station 
r(3} transfer cost per vehicle load 
z number of trips between transfer station and landfill 
si te 
r. cost of trip beb/een transfer station and landfill 
site 
T(i) number of trips to clear waste from source i 
c collection vehicle capacity 
A transfer station capacity 
d bulk haulage vehicle capacity 
Once again the logic of the model is straightforward. The decision 
variables are numbers of trips made alona the various routes. The 
objective function, equation (12), simple minimises the sum of the 
operating costs associated with these trips. There are three types of 
constraints. Th~ constraints defined by equation {13} simply ensure 
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that enough trips are made from waste source i to cope with all the 
waste generated there. Equation (14) ensures that waste flowing 
through the transfer station does not exceed capacity and equation (15) 
ensures that enough trips from the transfer station in bulk haulage 
vehicles are made to cope with the waste which arrives there. The 
model remains an integer programme. However the logic behind the use 
of integer variables is now different to that in the original model. 
In the original, integer variables were used to allow the selection of 
one among a set of alternative transfer station locations. Now the 
integer variables appear simply because half a trip does not make sense. 
Under normal circumstances it would have been worthwhile considering 
the use of a linear program. However, the waste disposal group, as the 
proposed final users of the model, seemed happier with a solution that 
involved whole numbers of trips. 
Once again it should be stressed that the model was defined to cope 
with operating costs. It is not in itself an investment appraisal 
package as was the original model. r(i,j) and r are trip costs based 
on the trip and mileage cost elements included in equation (11), and r 
is the cost of transfer generated by an additional trip. 
The final 'model' provided for the waste disposal group is more properly 
described as an approach; this was the discounted cash flow.approach to 
investment appraisal. The two models already described were designed 
to calculate operating costs of particular waste disposal systems in a 
time period. They were not designed to compare or aggregate costs 
occurring at different points in time. It seemed better to break this 
task out in a separate 'model'. 
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d) Sequence of Model Use 
The key idea behind the separation of the analytical package into 
three parts was that the waste disposal group's problem could be seen 
as involving comparing different disposal options, where the outcome 
of each option was subject to considerable uncertainty, arid subjective 
as well as objective evaluation might have its part to play. The 
intended pattern of model use can be made clear by drawing on the 
structure of the Fylde Coast problem. 
Essentially, there were two possible types of solution to this problem, 
one which involved a transfer station and one which did not. It was 
intended that those solutions which did not involve a transfer station 
option would be analysed by use of the simple haulage model and the 
discounted cash flow approach. The intention was that route distances, 
waste quantities, and cost and capacity parameters would be fed into 
the simple model to produce a single period cash operating cost. The 
analysis would be repeated for data relating to different periods and 
for different possible patte:ns of data within a period. The best. 
guess cash flow figures for each period would then be compared with 
the capital costs involved, using a risk adjusted discount rate 
approach. 
Similarly, if a transfer station option was being considered, it was 
intended that route distances, and cost and capacity parameters would 
be included in a version of the inte~er programming model. Specific 
additional constraints might also be introduced. The model would be 
.run to produce once again a cost for a given time period. Sensitivity 
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analysis would then be performed and the model rerun for data relating 
to other time periods. The output from the model would then be 
examined using the basic ideas of the simple haulage model to identify 
fleet size and hence period fixed costs. These fixed costs, together 
with operating costs produced by the model and any capital costs, 
would then be combined within the risk adjusted discounting framework. 
It was felt that this staged approach to analysis would make 'what if' 
questions easier to analyse in the.sense that on many occasions only 
one of the models might need to be used, and each model was simple to 
understand and operate. 
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8.6 Parameter Estimatio~{3) 
a) Introduction 
The simplified models which were constructed to analyse the Fylde 
Coast problem required a set of parameter estimates before they could 
be used. The parameters related to the operations of a haulage 
vehicle, a collection vehicle and a transfer station. 
b) Haulage Vehicle Operations 
An important set of parameters related to the costs of operating a 
haulage vehicle. There were three aspects to the haulage vehicle 
activity being considered, loading a vehicle at a transfer station, 
haul along a public highway, and tipping at a landfill site. The first 
two phases of the activity were relatively straightforward. However 
the final phase was more complex. It involved travel on the landfill 
site, along a road consisting of compressed domestic refuse and 
covering material, as well as an unloadin9 operation. It was apparent 
that haulage vehicles would be particularly susceptible to da~age to 
tyres and chassis during this final phase of the operation. 
On the basis of this analysis of a haulage vehicle's operations, it was 
decided that two cost parameters would be necessary for the calculation 
of the cost of a single trip. These were a mileage related cost, and 
an event related cost.to cover principally the unloading activity, but 
also the loading activity. The cost per mile parameter was based 
primarily on Commercial Motor data. It was decided to use a figure of 
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£0.17 per mile. This made allowance for fuel, oil, tyres and 
maintenance at the following rates: 
Fuel 
Oil 
Tyres 
Maintenance 
(pence per mile) 
(pence per mile) 
(pence per mile) 
(pence per mile) 
5.6 
0.25 
3.39 
7.65 
The estimation of an event related cost parameter caused problems. In 
the absence of any specific information, an estimate was based on the 
discrepancy between Commercial Motor based costs and the total annual 
costs incurred by vehicles operating from the Burnley and Preston 
transfer stations. Unfortunately this method set only rough limits on 
the parameter. A low estimate of £0.5 was conceivable as was a high 
estimate of £1.50. On the basis of the way the Vehicle and Plant 
Maintenance Unit's charges allowed for tyres and repairs, a central 
figure of £1.00 was finally chosen. 
The mileage and event related parameters served to calculate cost per 
trip figures. However to calculate a total cost for a haulage operation 
period fixed costs were also ~equired. These were defined to include a 
weekly allowance for licenses, wages, and insurance. Again the 
Commercial Motor data were the basis for parameter estimation. 
However Lancashire staff provided a figure for the wage cost element. 
A figure of £102.07 was finally selected. This made allowance for: 
License 
Wages 
Insurance 
£12.07 
£69.23 
£20.77 
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Several non cost parameters were also established. These included 
an 8 hour working day for a driver, an average vehicle speed of 
18 m.p.h., a turn round time of 0.5 hours, and an average vehicle 
capacity of 10 tonnes. These parameters were based on county records 
and test measurements. 
In order to allow for an investment appraisal, capital cost and 
economic life were also recorded. It was decided that the chosen 
vehicles would cost £22,000.00 and last 10 years. 
c) Collection Vehicle Operations 
As has been indicated the districts did not hold a significant amount 
of collection cost data. The data which they did hold by and large 
consisted of little more than annual cost totals. In particular the 
data did not distinguish between vehicle costs incurred as a vehicle 
moved round the collection round and costs incurred when it moved 
between collection round and tip site. An attempt was made to use 
this data. However all that proved possible was to strip out non cash 
elements and calculate a simple, cost per mile travelled figure. The 
figure obtained was £0.22 per mile. 
This figure was obviously a crude average which if possible had to be 
improved on. Basically, collection vehicles performed three tasks. 
They were involved in collection, transport and unloading. In other 
words the threefold split which was found in the bulk haulage activity 
was also found in the collection vehicle operation. However there 
were important differences betwee~ collection and haulage operations. 
278 
Firstly, the collection vehicle's destination might be a landfill 
site or intermediate treatment facility. Secondly, the loading 
operation was infinitely more complex than that relevant to a bulk 
haulage vehicle. At the start of each journey the collection vehicles 
under consideration would typically have just completed a two hour 
long activity, travelling at slow speed round part of a collection 
round, frequently stopping, but using fuel to power the mechanism 
mounted on the chassis even when stopped. 
Clearly some distinct cost parameter was needed to cope with this 
loading phase of the collection vehicle's operation. An event related 
parameter similar to that defined for the bulk haulage operation was 
an obvious candidate. Therefore an attempt was made to calculate two 
event related parameters. Each was intended to include the composite 
cost of a collection vehicle's loading and unloading operation. They 
differed in that one assumed that unloading took place at a tip site 
and the other that it took place at an intermediate treatment facility. 
It was felt that similar problems to those that faced a bulk haulage 
vehicle on a tip site would face a collection vehicle, but that. these 
problems would be absent if unloading took place at a transfer station. 
In order to estimate these parameters, use was made of both Commercial 
Motor data and Blackpool's data. Firstly, a cost per mile parameter 
was estimated on the basis of Commercial Motor data. An estimate was 
then made for the total annual cost of the Blackpool collection 
operation, using this parameter and an estimate of vehicle miles 
travelled. As anticipated, there was a considerable shortfall between 
estimate and actual. Next, an event related term to account for the 
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cost of the unloading operation was introduced. In the absence of 
any other data, the cost coefficient calculated during the analysis of 
haulage operations was used. Once again the estimate fell short of 
the actual. The unexplained residual was used in conjunction with an 
estimate of the number of trips to site made by the Blackpool 
vehicles to produce an event related coefficient designed to reflect 
the cost of the collection activity. The difference between the 
cost parameter relating to the unloading operation and that relating 
to the collection operation was less than might have been expected. 
However in the absence of further data the calculated parameters were 
presented to the county waste disposal group as the best available. 
The cost per mile parameter was found to be £0.12 per mile. This was 
composed of: 
Fuel 
Oil 
Tyres 
Maintenance 
(pence per mile) 
(pence per mile) 
(pence per mile) 
(pence per mile) 
4.66 
0.23 
1.34 
5.38 
The event related element for a vehicle travelling to a transfer 
station was estimated to be £1.20. Thus the event related element 
for a vehicle both collecting and unloading at a landfill site was 
set at £2.20. 
The per period fixed cost of operation for a collection vehicle 
included: 
Licence 
Wages 
Insurance 
£5.53 
£173.08 
£9.17 
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The high wage figure reflected the presence of a collection crew in 
addition to a driver. 
Non cost parameters for the collection vehicle operation included an 
8 hour day, an average speed of 16 ~.p.h., a 2.25 hour turn round time 
and an average capacity of 4 tonnes. As was the case with the 
haulage vehicle parameters, local authority records were the basis 
for these figures. It was further estimated that a typical vehicle 
would cost £20,000.00 and would have a 10 year life. 
d) Transfer Station Operations 
County waste disposal staff provided data on a transfer station 
operation. Capital items included: 
Land and Buildings £175,000 
Shovel . £18,000 
Two Compaction Units £26,000 
Dust Control Equipment £15,000 
l~ei ghbri dge £18,000 
Contingencies £3,000 
, 
This generated a capital expenditure total of £255,000. First year 
running costs were estimated to include: 
Shovel and Driver 
Hages 
Maintenance 
Electricity and Hater 
Rates 
£8,500 
£13,800 
£4,000 
£3,000 
£2,500 
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The total anticipated cost was £31,800. It was felt that some part 
of these costs should be seen as variable. However, discussions with 
Lancashire staff seemed to indicate that the bulk of the cost would 
be independent of transfer station throughput. Therefore it was 
decided to treat all these running costs as period costs. After 
discussion it was agreed th~t a transfer station would have an 
economic life of thirty years, and a capacity of 1,000 tonnes per 
week. 
The process of discounting was not well understood by county staff. 
Consequently discussions about the appropriate discount rate to use 
in a discounted cash flow analysis were not rewarding. It was 
decided that a useful starting point was the 15% borrowing cost 
facing the county. 
282 
8.7 Analysis of the Fy1de Coast Problem 
a) Introduction 
The availability of models, parameter estimates, data on distances 
to be travelled and data on waste quantities to be removed allowed 
analysis of the Fy1de Coast problem to proceed. A FORTRAN program 
to deal with the simple haulage model was written and stored on the 
Lancashire computer installation and also on the Warwick University 
computer. Card decks were also prepared containing the data for the 
three transfer station options in forms acceptable to the mathematical 
programming package available on the Lancashire installation arid to 
TEMPO, the package available at Warwick. It was decided to carry out 
initial analyses on the basis of the assumption that the amount of 
waste to be removed from the Fy1de Coast region would not change with 
the passage of time. 
b) Results of the Initial Analysis 
Using the simple haulage model, the running cost of a system of disposal 
which did not involve a transfer station was calculated. Analysis of 
this solution showed that costs of shipping waste to Jameson Road and 
Clifton Marsh exceeded those involved in shipping waste to Midge1and 
Farm. Further analysis indicated that the size of the collection 
vehicle fleet would have to be increased. Almost as a by product, it 
was noted that to redirect waste from some of the rounds in the north 
of the Fy1de Coast away from t1idge1and Farm to Jameson Road would not 
be excessively costly. In fact in a few cases re-routing promised a 
cost saving. 
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Using the mathematical programming model, disposal systems involving 
each of the three possible transfer stations in turn were analysed. 
Each transfer station location promised a reductfon i.n mileage and 
trip related costs. The greatest saving was generated by the 
mid-coast transfer site. The smallest saving was generated by the 
proposed site in the south of the region. However even in the 
case of the mid-coast site, the savings were relatively small. Further 
analysis of the three transfer station based solutions indicated that 
they involved similar sized collection and haulage vehicle fleets. 
Since they also involved si~ilar capital expenditures and similar 
period costs, the mid-coast site clearly dominated the other two. It 
should be noted that because of the comparability of key cost items 
no discounting exercise was necessary to establish this dominance. 
It remained to compare the solution based on no transfer stations 
with that based on the mid-coast site. The transfer based solution 
involved a smaller collection vehicle fleet than the no transfer 
solution. However the need to acquire bulk haulage vehicles for the 
transfer option offset this saving, both in capital expenditure terms 
and period costs. Therefore the transfer station alternative involved 
greater capital expenditure than the no transfer station: alternative, 
but promised some savings in vehicle operating costs. However the 
period fixed costs involved in running the transfer station exceeded 
these savings. Therefore it could be seen that even the best of the 
transfer station options involved more capital expenditure and higher 
running costs than the no transfer situation. Once again, the 
dominance of the no transfer option over the transfer option was 
established without the need of a discounting exercise. 
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c) Sensitivity Analysis 
Because of the poor quality of the cost parameters, the alternatives 
were analysed using different cost parameters. The dominance of the 
mid-coast transfer site over the two other locations, however, proved 
difficult to alter. However the high cost nature of the transfer 
operation as compared to the no transfer operation was less robust. 
The initial results, together with details of the sensitivity analysis, 
were presented to the county waste disposal group. 
In the light of requests from the county group, the alternatives were 
later re-analysed under different assumptions about waste quantities 
to be removed. 
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8.8 The Lancashire Response 
a) Response to the Initial Analysis 
Staff in the county waste disposal group felt that the analysis 
confirmed their preference for a disposal system which did not involve 
transfer. They also felt that the results strengthened the case for 
pursuing an extension to the Midgeland Farm site. The fact that 
re-routing of waste to Jameson Road would not be too costly for some 
rounds was noted. It was decided to implement this re-routing as a 
means of extending the life of the Midgeland Farm site. 
Examination of the transfer station results led to the view being 
formed that costs were relatively insensitive to the choice of location. 
Therefore as a standbye alternative it was decided to pursue the idea 
of a transfer station at the site closest to the Hidgeland Farm tip. 
It was felt that in the event that a transfer station became necessary, 
this site would cause least convenience to the districts, in that they 
would not have to reorganise the pattern of collection rounds. 
c) Adoption of the Models 
Despite the fact that the models had been designed to allow county 
staff to make use of them easily, only the simple haulage model was 
used initially. This was unfortunate, since it tended to focus 
attention on variable costs to the exclusion of fixed costs. This led 
to some early misinterpretation of the outputs of the computer analyses. 
In retrospect, this could have been avoided if more guidance had been 
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provided by the author. However the use of the simple haulage model 
did point the way to steps which could reduce the pressure on the 
Midgeland Farm site. 
It was hoped that after using the haulage ~odel, county staff would 
move on to analysing the transfer station options more carefully 
using the mathematical programming approach. However any moves in 
this direction were frustrated. The haulage model could be run on a 
desk calculator and the mathematical programming model required a 
computer with which staff were unfamiliar. The lack of familiarity 
with the computer proved to be a barrier which was difficult to 
overcome. The replacement of the Lancashire computer by a new 
machine did nothing to help the situation. The Technical Services 
Group immediately faced a major increase in workload and the needs of 
the waste disposal group tended to be given low priority since their 
programs were used so infrequently. A final blow was the departure 
to new jobs of the members of the computer staff who had initially 
been involved with the Fylde Coast problem. 
In the face of Lancashire's problems, the models were maintained on 
the Warwick computer. However this was unsatisfactory, and although 
further analysis was carried out for Lancashire, the models tended to 
fall into disuse. 
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8.9 Conclusion 
a) The Value of the Lancashire Study 
It was made clear to both the Lancashire waste disposal group and to 
the O.O.E. that although the problem facing Lancashire was interesting 
in itself, the author had almost an ulterior motive for wishing to 
become involved. It was made clear that the opportunity would be 
taken to observe, for example, the state of county/district relations 
and the extent of data collection activities to provide inputs to 
this thesis. The Lancashire field study is then a block of evidence 
which can be related to the hypothesis sets established in Chapter 5. 
However the task of relating this particular evidence to the hypothesis 
will be postponed for the moment. All the evidence which has been 
collected will be related to the hypothesis sets in Chapter 10. 
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Notes 
1. The data provided in the appendix, together with parameter 
estimates included in the text, are sufficient to allow 
the simple models presented later to be run. 
2. The simple haulage model has since appeared in 
Wilson (1980). 
3. Despite the problems involved in parameter estimation, some 
of these figures have since been reported in the literature 
as "best available estimates" (ibid). 
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9.0 THE \~AR\.JICKSHIRE FIELD STUDY 
9.1 Introducti on 
\ 
a} Lancashire and After 
By late 1977 the Lancashire work was well developed. Problems of data 
availability had been met, and remedied as far as was possible, and 
county staff had been involved in early computer runs. However no 
further problems like the Fy1de Coast problem were being dealt with 
by the Lancashire waste disposal group. Therefore the wider 
applicability of the problem-solving approach adopted to deal with 
the Fylde Coast problem remained unproven. Consequently, when 
Warwickshire's waste disposal group approached the author vlith a 
request for assistance in analysing a disposal problem, the opportunity 
for further work was seized on. 
At first sight, the Warwickshire problem seemed similar to that faced 
in Lancashire. The landfill sites serving a particular area of the 
county were almost full and an alternative had to be selected from 
among a set of possibilities. The basic alternatives were new sites, 
but a transfer activity was also being considered. An additional 
incentive to carry out the work was that county officers indicated 
that problems of data availability were unlikely to be as serious as 
those faced in Lancashire. 
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9.2 Problem Structure 
a) Existing Operations 
In 1977, the two districts of North Warwickshire and Nuneaton and 
Bedworth sent waste to the "B1ue Lagoon" tip site which was located 
inside Nuneaton and Bedworth district's boundaries. North Warwickshire 
'also made use of another site located near Co1eshi11. Both the 
Blue Lagoon and Co1eshi11 sites were expected to be full by the end of 
1978. Co1esni11 was expected to close in June 1978 and Blue Lagoon in 
September 1978. The Harwickshire waste disposal group had available 
several short term options which could cope with the problem, use of a 
privately owned site near Coleshil1, waste incineration at the 
Coventry incinerator, and use of a small landfill site, the Griff site, 
close to Blue Lagoon, being the principal ones. However it was felt 
that action should be taken to identify a disposal facility which 
North Warwickshire and Nuneaton and Bedworth could use in the long 
term. 
b) Possible Alternatives 
The Warwickshire waste disposal group had identified several disposal 
systems which could replace the Coleshill/Blue Lagoon combination. One 
possibility was that a long term agreement could be sought with the 
West Midlands County Council, the owners of the Coventry Incinerator, 
to allow waste from Nuneaton and Bedworth and North Warwickshire to be 
incinerated at Coventry. It was felt that although a fee would be 
I 
charged by West Midlands, excess ~apacity at the Coventry Incinerator, 
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coupled with a need to burn waste to satisfy contracts to supply heat 
to factories near to the incinerator, argued that the fee would be 
negotiable. A second possibility was seen to be long term use of a 
privately owned site near Co1eshi11. Again this would be on a fee-
paying basis. 
One set of alternatives being considered involved the opening up of a 
major new landfill site. Several possible sites were available in the 
Nuneaton and Bedworth/North Warwickshire area due to the existence of 
a long standing quarrying activity. .County officers had tentatively 
identified four potential sites which appeared to offer adequate 
capacity to cope with the needs of Nuneaton and Bedworth and North 
Warwickshire. In what follows, these sites will be identif.ied as sites 
A, B, C and D. Their locations will not be specified to avoid 
prejudidng any future county negotiations with their owners. 
County officers had also given consideration to the possibility of 
opening a new site and building a transfer station to enable waste 
from the more distant parts of North Warwickshire and Nuneaton and 
'Bedworth to be taken to the landfill site more economically. A single 
potential transfer station site had been identified near Coleshill. 
However it was felt that others might' be identified if the transfer 
option began to look particularly attractive. 
c) Basic Objectives 
Discussions with county officers indicated that the relative costs of 
the alternative disposal schemes would be crucial in deciding which to 
pursue. Other criteria, such as environmental pollution for example. 
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were seen as either already having been taken care of in site selection 
or as requiring sensible operation of those facilities involved in the 
disposal system finally selected. 
d) Geographical Factors 
The Nuneaton and Bedworth/North Warwickshire problem was seen as 
separate from the rest of the Warwickshire waste disposal network 
because of the shape of the county itself. As can be seen in 
Figure 9.2.1, Warwickshire is effectively split into two parts by a 
combination of the West Midlands County and the M6 motorway. There is 
a Northern area consisting of Nuneaton and Bedworth and North 
Warwickshire, and a Southern area consisting of Warwick and Stratford. 
For many purposes Rugby provides a link, but in terms of waste 
disposal, Rugby tended to be grouped with the Southern part of the 
county. 
I ~ . '~. This geographical layout went some way towards indicating that at 
least one of the disposal options being considered, long haul to the 
Coventry Incinerator, was likely to be an unsatisfactory replacement 
for the Blue Lagoon site. Because the incinerator was situated in the 
South East of Coventry, collection vehicles from North Warwickshire and 
Nuneaton and Bedworth would either have to travel a long di~tance 
around the West Midlands or travel relatively slowly through a heavily 
built up area. 
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9.3 Data Collection 
a) Structuring the Data Collection Exercise 
Staff in the Warwickshire waste disposal group were already familiar 
with the broad outlines of the work done for Lancashire County Council. 
It was awareness of this work, and an appreciation of the similiarity 
of their problem to the Fy1de Coast problem, which had led to them 
making contact with the author in the first place. To some extent 
then, it would have been feasible to start the data collection exercise 
at once. However that was not done. Time was taken to introduce staff 
in the waste disposal group to the set of models provided for use in 
Lancashire and to the more complex model which had originally been 
formulated. This was done for three reasons: 
(1) It was felt that introducing the models to the Warwickshire 
staff at the begin~ing of the exercise would allow them 
time in which to become familiar with the basic ideas before 
becoming model users. 
(2) It allowed Warwickshire staff the opportunity to question 
the applicability of the models to the problem that they 
faced. 
(3) The models provided a justification for the nature of the 
data collection exercise which was to follow. 
Discussions with Harwickshire staff indicated that the basic approach 
adopted in Lancashire was likely to be relevant. They emphatically did 
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not want a model which purported to provide a solution to the Blue 
lagoon problem while hiding from them the ideas underpinning the 
proposal. Hence the idea of a package of simple models which would 
allow them to evaluate alternatives found favour. Warwickshire staff 
also indicated that the basic structure of the models did not appear 
unreasonable, although they clearly felt that data would be available 
to allow a more realistic specification of cost functions. 
As in the lancashire case, the role of a model in specifying the 
types of data to be collected was seen as particularly valuable. It 
was felt that the fact that specific questions could be posed right 
from the start would ease the data collection task. 
b) Waste Quantity Data 
County officers were able to produce figures for the total amounts of 
waste dumped at the Blue lagoon and Colehill landfill sites. These 
figures were based on the number of vehicles arriving at the sites and 
an estimate of the load tipped by an average vehicle,3-5 tonnes. It 
was estimated on this basis that Blue lagoon was receiving 59,400 
tonnes per year and Coleshill 16,000 tonnes per year. It was stated 
that the only waste going into Coleshill was from North Warwickshire, 
but that Blue lagoon was receiving trade waste as well as waste from 
Nuneaton and Bedworth and North Warwickshire. County officers 
estimated the amount of waste from North Warwickshire going into 
Blue lagoon at 9,400 tonnes per year. 
In order to refine these estimates of aggregate waste flows both 
Nuneaton and Bedworth and North Warwickshire district councils were 
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contacted. Nuneaton and Bedworth was able to provide data on sample 
weighings of waste from each collection round. The data were recent, 
having been collected in the previous year. On the basis of these 
sample weighings it seemed that 27,000 tonnes of waste per annum were 
generated in Nuneaton and Bedworth. North Warwickshire, however, was 
unable to provide any data on weight of waste collected. An lIinformed 
estimate ll was available from staff which suggested that a total of 
15,000 tonnes per year was collected and that 8,500 went to the Blue 
Lagoon site and the remaining 6,500 tonnes to Coleshill. 
These data raised two problems. Firstly, it was clear that county 
and district estimates of waste generated in North Warwickshire dfffered 
dramatically. The county's estimate was 25,400 tonnes per year while 
the district's estimate was only 16,000 tonnes. Secondly, it was clear 
that identifying a set of waste sources and waste quantities for North 
Warwickshire was going to be difficult. 
It was decided that the only way to overcome these problems was to 
provide a method of estimating waste quantities-arising in North 
Warwickshire which would allow 9isaggregation. A vehicle count seemed 
to be one possibility and a bin count another. North Warwickshire was 
therefore asked for a copy of its bin register, a list of all addresses 
from which a dustbin had to be regularly collected. This was readily 
available. It took the form of a list of streets, organised by 
collection round, and a set of figures for the number of bins to be 
collected from each street. In discussions with Nuneaton and Bedworth 
staff, figures had been quoted for the average weight of refuse in a 
dustbin in a non-coal burning area, 25 lbs, and in a coal burning area, 
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28 lbs. The difference was of course due to the presence of ash. 
Discussions with North Warwickshire staff indicated that there was no 
reason to suppose that North Warwickshire bins should be different from 
Nuneaton bins and so it was decided to use these figures to generate an 
estimate of waste produced in North Harwickshire. 
On the basis of the bin register, a figure for tht total weight of 
waste produced per annum in North Warwickshire was estimated. This came 
to a little over 15,000 tonnes per annum. This was consistent with the 
estimate current in the North Warwickshire district. To validate the 
method, a figure for the number of bins collected in each Nuneaton round 
was requested from Nuneaton officers. This was immediately forthcoming. 
Officers stated that each round in Nuneaton consisted of 3,750 bins and 
each round in Bedworth of 3,250. Using these figures, the bin capacity 
figures, and a knowledge of the number of collection rounds, an estimate 
of weight of waste arising per annum was made. This estimate came to 
just under 29,000 tonnes. Given that an average of the two bin 
capacity figures was used in this calculation as a shortcut, the 
discrepancy between the sample weighing based figure and the bin count 
based figure was not thought to.be high. Therefore, it was felt that 
some confidence could be placed in the estimate of weight of waste 
produced by North Warwickshire and also the bin count based method of 
estimation. 
County officers were told that their estimate of the weight of waste 
bei ng produced in the North Uarwi ckshi re area seemed to be heavily in 
error. They were asked to check their estimate of the amount of waste 
flowing into the Coleshill tip in particular. Spot checks revealed 
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that the tip site was in fact being used by vehicles from a non-Warwick-
shire district. The vehicles from this district had at one time been 
allowed the use of the Coleshill site as a temporary measure. Warwick-
shire staff had terminated the arrangement, but information had not 
filtered through to the district concerned. Vehicle counts at the 
Coleshill tip had simply counted vehicles from two districts and 
assumed all vehicles belonged to North Warwickshire. 
It is often said in the management science literature that a host 
organisation benefits as much from the side effects of a problem 
solving exercise as from having its problem solved. The removal of the 
confusion about the amount of waste generated in North Warwickshire was 
a case in point. Better communications between district and county 
came about and Warwickshire was able to save tipping capacity by 
curtailing unauthorised use of the Coleshill site. 
c) The Assignment of Waste to Sources 
The bin count method of estimating weight of waste arising allowed the 
North Warwickshire waste total ~o be split up into waste amounts arising 
at particular locations. This was necessary to allow a Lancashire 
type L.P. model to be used. Initially it was intended to assign waste 
to collection rounds and to identify round centres as waste sources .. 
However, North Warwickshire proved to operate only nine rounds and the 
more rural of these covered a wide geographical area. Therefore it was 
decided to use the bin register to assign waste to a larger number of 
more compact areas. 
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At the time the study was being carried out, North Harwickshire was 
attempting to reorganise its collection operation. Therefore, 
district staff had already given some thought to the question of 
what a new system of collection rounds might look like. With the 
help of district staff it proved possible to identify eighteen 
building blocks which might serve as collection rounds on their own, 
or which might be added together to make up a collection round. The 
criteria for defining these building blocks were that each block 
should contain enough waste to provide a collection vehicle with at 
least one full load per week, and that the block should not be too 
spread out geographically. This second criterion is obviously 
subjective and therefore the eighteen building blocks were not 
uniquely defined. However, it was decided to use them in the study, 
and to point out to county staff that as information about new round 
structures became available for North Warwickshire, it should be 
utilised. 
For the eighteen building blocks, waste quantities were calculated 
using the bin register, and geographical block centres were established 
from which travel distances to site locations could be measured. 
County staff were provided with a set of weight of waste figures and 
a list:of map references for these block centres. Likely collection 
vehicle routes between blocks and possible site locations were then . 
established in consultation with district officers, and some 
problematic routes were driven along to confirm their acceptability. 
Finally route distances were established using ordinance survey maps 
and a measuring wheel. 
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The task of identifying po'int waste sources for Nuneaton and Bedworth 
was much simpler. Compact urban rounds were already defined, seven 
in Nuneaton and five in Bedworth. District records in fact identified 
an eighth Nuneaton round, but this proved to relate to the activities 
of a bulk collection vehicle which travelled throughout the town. 
Sample weight of waste figures were available for all the rounds as 
was stated earlier. 
Geographical round centres were identified for the seven Nuneaton 
rounds and the five Bedworth rounds. To establish the distances 
between these round centres and the various possible collection vehicle 
,destinations, ordinance survey maps and a measuring wheel were used. 
In order to estimate the weight of waste arising at each round centre, 
the waste collected in Nuneaton by the bulk collection vehicle was 
allocated to the other Nuneaton ro~nds according to the proportion of 
non-bulky waste arising in each round. Round centre map references 
and weight of waste figures were provided to county staff. 
d) Collection Cost Data 
County officers indicated that data on collection vehicle costs should 
-' be re~atively easy to obtain. D~strict officers in Nuneaton and 
Bedworth and-North Harwickshire who should be contacted were identified 
by county staff, and these were approached by the author. In each 
case, the staff were in the Treasurer's Department, and not in the 
department responsible for running the collection vehic)es. 
North Narwicks~ire was contacted first. Hhile the relevant staff were 
helpful, data were largely unavailable. To SOMe extent this was 
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because part of the vehicle fleet was naintained by another non-
~!arwickshire district. This \'Ias a ler.tacy of the pre-local ~overnment 
reorganisation pattern of local authorities. Cost data on these 
vehicles was non-existent; only a service charge figure was available. 
For the rest of the vehicle fleet, cost data were available on a 
vehicle by vehicle basis. Unfortunately the cost data were available 
only in aggregate form, and correspondinn data on vehicle activity 
levels were not kept. 
Despite the willingness of district staff to cooperate, it was clear 
that as far as the availability of collection cost data was concerned 
North Harwickshire was on a par with the Lancashire districts. 
Therefore, attention was turned to the situation in Nuneaton and 
8edworth. District staff there had recently introduced a computerised 
accountino system. They were therefore able to make available monthly 
cost data on a vehicle by vehicle basis. Associated with the cost 
data were data on vehicle activity levels. A preliminary examination 
indicated that although there were problems in the data capture 
processes which underpinned the computerised accounting system, and in 
the failure of the system itself to present data in such a way that 
cost elements added up to cost totals, the data were potentially 
extremely useful. Unfortunately shortly after this preliminary 
examination, district officers indicated that they were unwilling to' 
make the data available to the county. The reason given was that they 
might at some stane wish to hire vehicles out to the county, or 
negotiate about compensation for excessive travel by collection vehicles. 
County officers contacted Nuneato~ and Bedworth to try and change this 
decision, as did the author, but with little success. Eventually it 
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was sU0gested that the author would be allowed access to the data if 
county staff could in some way be prevented from sharing that access. 
This would have meant, either giving county staff a solution to the 
disposal system selection problem they were facing, and asking them to 
take it on trust, or giving the~ a black box with which to solve the 
problem. Neither option was acceptable to county staff. They wished 
to be able to participate in the analysis of the various disposal 
options. 
It became clear that although it was desirable to use the data held by 
Nuneaton and Bedworth, there were Major problems standing in the way. 
Therefore, it was decided to ignore the data to a large extent. 
Discussions with county staff led to a decision being made to make use 
of C0mr.1ercia1 Hotor data and inflation adjusted versions of the cost 
parameters calculated during the Lancashire study. (The author had 
already confirned that Nuneaton and Bedworth data broadly supported 
thi's approach.) County officers seemed to feel that using this data 
set would allow them to participate in the analysis, and would establish 
estimates of coll ecti on costs born by Nuneaton and Bedworth \,/hi ch 
district staff could only chall~nge by makin!J public their own data. 
Table 9.3.1 contains a typical set of collection parameters. 
e) Haulage Cost Data 
Because there was a possibility that the disposal systeM selected to 
replace Blue Laooon might involve a transfer station, it \-/as necessary 
to find cost data for bulk haula~e vehicles as well as collection vehicles. 
County staff specified the bulk haula~e vehicle they would use as an 
3Q3 
TABLE: ·9.3.1 
Basic Cost Parar:1eters to be Used in Harwickshire Study 
Haulaoe vehicles 
= 
0 driver's working day (hrs) 8.00 
V average vehicle speed (M.p.h) 18.00 
C average capacity (tons) 10.00 
t total turn round tiMe (hrs) 0.5 
C(2} running cost/mile (£) 0.23 
C(3) event related cost (£) 1.33 
Collection vehicles 
0 8 
V 15 
C 4 
t (tip) 2.25 
t (transf) 2.25 
C(2) 0.16 
C(3) (collect and tip) 3.00 
C(3) (collection and transfer) 2.00 
(Oays/wk) 5 
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"ATK t1ultilift". This vehicle had a theoretical carrying capacity of 
12 tonnes, which in practice, because of compaction probleMs, became 
a capacity of 10 tonnes. COMmercial Hotor data on sirnilar vehicles 
were available, as were details of charges made by the contracter who 
provided the vehicles for the county's Rigby Road transfer operation. 
The Rigby Road operation was costed usin~ Commercial tiotor data and 
the simple haulage model developed for Lancashire. County officers 
exarnined the resulting estimates in the li~ht of the fees paid to the 
contracter. In the light of this comparison, they requested that the 
Blue Lagoon situation should be analysed on the basis of COJ'!1J'!1ercial 
r'10tor data. Table 9.3.1 contains a typical set of haulage parameters. 
f) Transfer Station Cost and Capacity 
County officers had in mind a very simple transfer station structure, 
essentially no more than a covered ramp. On the basis of previous 
experience, officers indicated that a station capable of handling up 
to 500 tonnes of waste per week would involve an investment cost of 
£150,000, while a station capable of handling between 500 and 1500 
tonnes would cost twice that. ~unning costs were seen as relatively 
fixed and related to a basic requirement to employ two men on site. 
An annual cost of £17,000 was established as reasonable (in then current 
cost terms) for the transfer operation. 
It is worth pointing out here, that the view of transfer station costs 
put forward by \larwickshire staff supported the treatMent of transfer 
station costs adopted during the Lancashire field study. In that case, 
it was decided to treat the costs of the transfer station operation as 
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period fixed costs rather than as costs which varied with the level of 
transfer station throughput. 
g} Costs Involved in Deve1opin~ Tip Sites 
County officers had carried out a preliminary analysis of sites A. B. 
C, D .. They felt that sites A. B, D were similar, in that each would 
require an initial investment expenditure of £120,000 to cover the 
installation of a weighbridge and the provision of access roads. Site 
C was seen as requiring a larger initial investment; the sum of 
£200,000 was seen as the minimum necessary. These initial investment 
figures did not include necessary initial expenditure to cover the 
purchase of void. Each site offered approximately one million cubic 
metres of void, and county officers felt they might have to pay 10 
pence per cubic metre. This figure was of course no More than a 
provisional estimate. County officers stated that there was no reason 
to believe that the price of void would differ between sites. 
As far as running costs were concerned, officers saw them as varying 
with throughput according to a simple step function. It was felt 
that a site taking in up to 500 tonnes per week would cost £23,000 per 
annum to run, that one taking in between 500 and 1200 tonnes per 
week would cost £40,000 per annum, and that one taking in over 1200 
tonnes would cost £63,000 per annum. These total costs were seen as 
covering labour, rentals, rates and other charges. The basic idea was 
that more men would be required to run the site as waste flow increased. 
The £40,000 per annum charge was seen as correspondinq to the cost of 
operating the Blue Lagoon site. 
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Again the implication of the county view was trat runnin~ costs 
should be treated as a period cost rather than as a cost per tonne 
figure, with £40,000 per annUM being the most likely fi~ure for a 
site equivalent to that at Blue La90on. 
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9.4 Model Selection and Use 
a) Links with Lancashire 
Despite hopes to the contrary the Harwickshire districts contacted 
did not provide sufficient cost data to make possible any improvements 
on the form of the cost functions used in the mathematical models. 
The additional cost data which did become available related to landfill 
and transfer operations, and these data tended to support the treatment 
of costs adopted for Lancashire. Therefore, using the Lancashire 
models as they stood was an option available to Uarwickshire county 
staff. 
However before adopting this course of action, the author and county 
staff considered three major issues. Firstly the rationale for using 
a set of simple evaluation models rather than a single more complex 
evaluation and selection model was examined. Officers re-emphasised 
their desire to participate in the analysis, and argued that the use 
of simple models would allow them to do that more effectively. They 
also confirmed that they felt that non-cost issues should be dealt with 
outside the formal models. The need for sensitivity analysis and the 
potential need to use the models to su~port a negotiating process were 
also seen to be as much a part of the Harwickshire situation as they' 
had been in the Lancashire case, if not more so. 
Secondly, the particu1ar problem raised by the fact that North 
Harwickshire was restructuring its collection system was discussed. It 
was agreed that the inability to locate waste sources in an unaMbi~uous 
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fashion did not fit in well with the requirements of the Lancashire 
models. However it was felt that the problem could be overcome by 
seeing how sensitive the models were to an alternative set of waste 
source locations for North Harwickshire, and by taking new North 
Harwickshire data into account when it became available. 
Thirdly,the possibility of qaining access to the data set held by 
Nuneaton and Bedworth was discussed. It was agreed that in the event 
,. 
of this beconing available, its 'implications for parameter values and 
equation forms should be considered. However officers did not seem 
unduly purturbed by the absence of this data. They indicated that 
using Commercial t1otor data had at least two advantages, nanely that 
it was a private sector base case a~ainst which public sector costs 
might usefully be compared, and that it was provided by an organisation 
unlikely ever to wish to use its data as the basis for a compensation 
claim aaainst the county. 
-, 
On the basis of the above considerations, countv staff decided that 
the set of models used in the Lancashire study; a simple haulage 
model, an inteaer programming model, and the discounted cash flow 
ap~roach, should be used to help analyse the set of alternative 
disposal systems which night replace the Blue Lagoon site. 
b) Alternatives to be Analysed 
Examination of the possible replacements for Blue Lagoon showed that 
they fell into two distinct groups, those involvinq a transfer 
station and those not involving a transfer station. The analysis of 
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those involving a transfer station required the use of the integer 
programming Model before any discounted cash flow cOMparison could be 
undertaken. The analysis of those not involving a transfer station 
required only the application of the simple haulaqe model prior to a 
discounted cash flow comparison. 
Within each of the two grou~s there were six alternative systems for 
consideration based on landfill sites, A, B, C, D, the Coventry 
incinerator and a privately owned landfill site. It was a~reed that 
consideration of those systems based on the Coventry incinerator and 
the privately owned site should be left until last. 
c) Computational ProbleMs 
County staff indicated that they had no experience of using comruters 
to analyse waste Management probleMs. Consultations with staff in the 
county's computer unit were therefore set up. It transpired from these 
that there were no problems in locatin~ a FORTRAN version of the siM~le 
haulage Model on the county computer, but that there was no inte~er 
programmin~ facility present in the Mathematical pro~ramMing package 
which was available. Because of the nearness of the University, 
county waste disposal staff were offered the alternative of using the 
University's Burroughs machine in conjunction with the TEt1PO 
mathematical programminq package. This packa~e included an inte~er 
programMing facility. County staff decided to use the University 
facility and to request the county cOMputer unit to acquire an inte~er 
pro~ramming package. 
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To assist county staff to come to terMS with the Models, the author 
developed a programme of the simple haula~e model which would be run 
on a Sinclair Programmable Calculator. This was given to county staff 
to allow them to begin to analyse the landfill only systeMs which were 
being considered. 
d) The Process of Analysis 
It was decided to beain by analysin~ the landfill only based systeMs 
involvin~ sites, A, Band D. The process of analysis was straight-
forward. Firstly, for a given site, a list of distances between the 
thirty identified waste sources and the site, and a list of quantities 
of waste to be removed, were constructed. Secondly, the SiM[lle 
haulage model was applied to this data to create a list of nUMbers of 
trips required to clear the waste sources, and a second list of 
individual trip costs for each waste source. Multiplication and 
sunmation gave a total running cost for the systeM. Thirdly, the 
simple haulage model was used to establish the number of vehicle days 
required to clear each waste source. The geo~raphical pattern of the 
required vehicle days was then examined to see where vehicle days 
could be shared between sources. On the basis of this analysis, a 
total number of vehicle days required was established. This figure was 
easily translated into a required collection fleet size for the system. 
For each landfill site, the above process was first of all carried out 
by the author and county officers usin~ a programMabl~ calculator. 
The author and county staff then carried out sensitivity analysis using 
the FORTRAN version of the haulage Model stored on the Harwick comruter • 
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The same a~proach, using first a pro~ramrnab1e calculator and then 
the Burroughs mainframe was followed in analysing the system based on 
landfill site C •. County staff aqreed to carry out siMilar analyses 
for the systems based on the Coventry incinerator and the privately 
owned site near Coleshill for themselves. 
The analysis of the systems which did not involve the transfer station 
provided the bulk of the data required to analyse the 'with transfer 
station' systems. The only additional parameters which had to be 
_ calculated prior to running the inteoer pro~raMmino Model were those 
which related to the moveMent of waste between waste sources and the 
transfer station and between transfer station and tip site. Therefore 
the necessary list of distances was created and the simple haulage 
model used to generate cost per trip coefficients. Each run of the 
inte~er programming model involved a common set of data dealing with 
the routes between transfer station and waste sources. However the 
data relating to routes which ended at the landfill site varied 
between runs. County staff were shown how to create card decks and 
how to interpret the resulting computer output. They were allowed 
limited access to the author's com~uter usercode to allow theM to 'carry 
out further analysis on their own. 
Table 9.4.1 contains a set of results typical of those achieved when 
analysing a non-transfer based system. The column headed "Vehicle 
-Days/Heek" is based on the number of tri~s between each waste source 
and the potential tip under consideration which could be fitted into a 
workin~ day. The column headed" Fleet Size" contains the nUMber of 
vehicle days required after taking into consideration the possibility 
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TABLE 9.4.1 
"Analysis of 8" 
REQUIRED NO COST/TRIP RUNNING VEHICLE FLEET SIZE OF TRIPS £ COST/HK DAYS/HK 
Ntn 5 3.64 18.20 2 3 
NH2 3 4.41 13.23 2 
N!~3 2 4.14 8.30 1 1 
NW4 12 4.54 54.48 6 6 
N\~5 5 5.69 28.4·5 3 3 
tM6 10 5.94 59.40 5 5 
NH7 2 6.20 12.40 1 ! 1 
NH8 4 7.74 30.96 I 4 i NU9 2 6.33 12.66 I 1 I 1 NH10 ? 7.10 14.20 I 1 1 I 
NH11 3 ! 6.33 18.99 ! 2 I 2 I t I tM12 16 I' 6.84 109.44 8 I 8 I : Nl~13 3 I 4.98 14.94 2 2 i I , 
NH14 1 I 7.99 7.99 
, 1 5 
mil 5 4 I 5.88 23.52 I 2 i 2 
NU16 1 I 6.07 6.07 I 1 I 1 I I I i NH17 2 7.80 I 15.60 I 2 f NH18 4 5.56 \ 22.24 2 2 I I I i I ! N1 11 i 3.77 , 41.47 : 4 4 I 
N2 11 
, 3.51 , 38.61 4 4 , l N3 13 , 3.19 41.47 5 5 1 
N4 15 , 4.02 : 60.30 5 5 , 
N5 10 i 3.45 34.50 4 4 
N6 11 I 3.83 42.13 4 4 I 
N7 14 i 3.38 47.32 5 5 
B1 10 1 4.86 48.60 5 5 
B2 8 ; 4.24 34.72 4 4 
, 4.15 : : 5 B3 9 : 37.35 5 
B4 10 4.66 46.60 5 5 , 
B5 12 , 4.34 52.08 6 6 
-
: 996.12 99/5 
-i 
I 20 VEHICLES 
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of sharin~ vehicle days between waste sources. Dividino the sum of 
the elements in this col~n by 5 gives the reouired ~leet size. 
Table 9.4.2 contains a set of results typical of those achieved from 
an analysis of a system involvin~ transfer. This table retains the 
output pattern produced by TEMPO. The portion of the table headed 
"Rows Section" has a row headed "COST" which is the objective function, 
and a row for each constraint in the prO"raMMe. For exaM~le, row 3, 
with the name N2, relates to the constraint that enounh trips to clear 
waste from source N2 Must be Made. In the case o~ "COST", the colUMn 
headed "ACTIVITY" contains the value of the objective function. In 
the case of rows 2 to 32 the entry Measures collection vehicle tri~s 
Made. The column headed "SLACK ACTIVIT'(" is lar!1ely irrelevant niven 
that the constraints are larnely equC\lities. However the eleMent in 
row 32 is interesting in that it shows the extent to which transfer 
station capacity is unused. The entries in the columns headed "LOlJER 
LIMIT" and "UPPER LIMIT" simply reflect the nature of the constraints 
and provide no new inforMation. Because of the prevalence of equality 
constraints much the same can be said about the entries in the colUMn 
headed "DUAL ACTIVITY". Only the eleMents correspondin" to rows 32 ~ . 
and 33 offer additional in~orMation. The absence of an entry for row 32 
reflects the fact that a chan~e in the ca~acity of the transfer station 
would not affect the objective function value, and the neoative entry 
in row 33 reflects the fact that ~orcin!1 additional waste to flow 
through the transfer station would increase the cost of the disposal 
operation. 
The portion of the output headed "COLU~1NS SECTION" identifies the 
314 
routes alon~ which waste is transported and the number of trips nade 
along these routes. For example row 93 deals with the number of trins 
made from waste source NH3 to the 1 andfill si te. (If the entry under 
"NAME" ends in a 2, then the destination is the landfill site, while 
if the final di~it is a 1, the destination is the transfer station.) 
The entry in the column headed "ACTIVITY" aives the number of trips 
involved. Of the remaining columns those headed "INPUT COST", "LOYER 
LItlIT" and "UPPER LIMIT" siMply reflect data input. Only the colUMn 
headed "REDUCED COST" provides new information. The eleMents in this 
column show the amount by which overall disposal cost would increase, 
if the solution was forced to include a trip along the route to which 
the row refers. Their interpretation is however confused because of 
the use of integer variables. 
Using data on the number of trips which can be made along a route per 
day, (which can be generated usin~ the simple haulaoe Model), the size 
of the fleet of collection and haulage vehicles implied by the cOMputer 
output is easily discovered. Thus siMilar inforMation can be Made 
available for systeMs involving transfer as for systems which do not. 
e) System Comparison 
Once the trip related costs of the various systeMs had been calculated, 
systeM comparison could nroceed. Analysis showed that the systems 
based on sites A, B, D, and which did not involve transfer, involved 
similar set up costs, similar vehicle fleet sizes and were unlikely to 
involve districts in purchasin~ additional vehicles. They could 
therefore be compared without use of discounted cash flow analysis. 
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Comparison showed that site R was less costly than site B which was in 
turn less costly than site O. 
It will be remembered that a system based on site C involved a hiaher 
initial expenditure on site preparation than sites A, 8 and 5. Analysis 
showed that it also involved a higher trio related cost, (a1thnuqh a 
similar vehicle fleet size), than systems based on the other sites. 
Therefore once again comparison in cost terms did not require the use 
of discounted cash flow analysis. 
Without exception, transfer based systems involvin~ a particular 
landfill site offered a reduction in trip related costs when compared 
to a system based on the same landfill site but not involvin~ transfer. 
Again, without exception, transfer reduced the required collection 
fleet size by one vehicle over a non-transfer station based on the same 
landfill site. However in all cases the savinn in trip related costs 
was outweighed by the period cost involved in runninn the transfer 
station. Further, the reduction in collection fleet size was offset by 
the need to employ a vehicle for bulk haulaoe. Therefore comparison 
between transfer station based systems and non-transfer based systems 
was possible without using discounted cash flow. 
The analysis clearly demonstrated that on total cost ~rounds, a system 
based on site B alone dominated systems based on sites A, C and n, 
whether or not a transfer station was involved. The author was not 
involved in the analysis of systems based on the Coventry incinerator 
and the private site at Coleshill, (where discounted cash flow analysis 
was required), but again neither option challenged the superiority of 
site R. However other factors had to be considered when comparinn the 
319 
various systems. One issue high1inhted by the analysis of total systeN 
costs was the fact that there was a distinct oattern in the split of 
collection costs between districts. Systems with a hi~h overall cost 
generated a high collection cost for Nuneaton and Bedworth, and a low 
collection cost for North t~arwickshire. Dia~ram 9.4.1 shows the cost 
pattern involved. 
COLLECTION 
COST 
1----------TOTAL COST 
____ --------------NUNEATON AND BEDHORTH 
r----------_ NORTH NAP1·~ICKSHIRE 
B A q 
DIAGRAM 9.4.1. 
EQUITY ISSUES 
C 
SITES 
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9.5 Results and Conclusions 
a) The Immediate Problem 
The author was not privy to the discussions which preceded a final 
decision on a replacement for the Blue La~on site. Assistance was 
9iven to county o~ficers to carry out additional computer analysis, and 
certainly some model runs were produced by the county without 
assistance from the author. However it is not known how much importance 
was assi~ned to the model out~uts in the decision. In the event, the 
county chose to develop site B without the addition of a transfer 
station. This decision was of course consistent with the analysis of 
total system cost. 
b) Continuinn Hodel Use 
Officers gained considerable experience of usinn the simple haulane 
model durinq the analysis of the Blue La~oon oroblem. However because 
the transfer option proved unattractive they made very little use of 
the integer programmin~ model. This pattern of use has apparently 
continued. The author has at various times been informed of continued 
use of the simple haula~e model, but never of any use of the county's 
mathematical pro9ramming packa~e. 
It is interesting to note that the MOSt recent information indicated 
that the system of cost coefficients had been drastically sim~lified. 
Effectively system comparisons had been reduced to a comparison of 
miles travelled. 
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c) Conclusions 
The mathematical models developed were used by and for county waste 
disposal officers in the analysis o~ the Blue La~oon nroblem. Further-
more the simple haula~e model at least has continued in use in one fOrM 
or another. However there were two reasons for offerinp assistance to 
Warwickshire, certainly to assist with a piece of analysis, but also to 
collect evidence related to the hypothesis sets developed in this thesis. 
The examination of this evidence in the context of the hypothesis will 
be carried out in the next chapter. 
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10.0 DISCUSSION·OF EVIDENCE 
10.1 Chapter Outline 
a) The Purpose of the Chapter 
Chapters 6. 7. 8 and 9 detail the findings of the evidence collection 
activities undertaken during this research. This chapter draws the 
information together and uses it to determine which elements in the 
hypothesis sets described in Chapter 5 are the most useful. It must be 
emphasised that the aim is to form conclusions about the way things are 
rather than to make recommendations about what should be. The task of 
making recommendations will be left to Chapter 12, the final chapter in 
this thesis. 
It may be that others will argue that the available evidence supports 
conclusions different to those presented here. Because of the form the 
evidence takes. sucn disagreements are certainly possible. However any 
such disagreements should be of a lesser degree than those between the 
orthordox and alternative views about the management process which were 
identified in Chapter 3 for. the lack of a record of what actually goes on 
in local authorities SO bemoaned by Dearlove (1979) has now been partially 
remedied. Legislators and participants in the management process can now 
examine a set of evidence which relates to the practice waste management 
analysis and planning in several authorities. 
bl The Structure of the Chapter 
Chapter 5 identified fOur major groups of hypotheses. These dealt with 
the form of th. anal,Yticalprocess. the consequences of the separation of 
,"' 
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collection and disposal for this process, the impact of the process on local 
democracy, and the extent to which different types of authority differ in 
these areas. Each of the first three hypothesis groups will be dealt with 
in a separate section of this Chapter. The fourth, the extent to which 
types of authority differ will be referred to in these three sections as 
and when seems appropriate. '~ Chapter 11 will summarise the conclusions 
reached with regard to all four hypotheses groups. 
10.2 The Analytical Process in Operation 
a) Existence of an Analytical Process 
The interview evidence clearly indicates that officers involved in waste 
management feel that planning is a legitimate part of their activities. 
Further, officers in all the counties contacted claimed that a planning 
activity was going on and that they saw it as an objectives orientated 
activity. That is to say they saw themselves as trying to achieve a 
desired future state and not just as responding to present problems. This 
view of the kind of analysis being carried out ·is supported by the fonm 
and content of many of the publicly available waste disposal plans which 
the Control of Pollution Act brought into being. In these plans there is 
typically a clear stateme~t of objectives and an attempt to classify 
strategies and technologies as conSistent or inconsistent with these 
objectives. 
Despite this unanillityof response, some officers had difficulty in 
identifying what their planning activity consisted of and when it took place. 
Counties, C.F, ~ndG provided exceptions here but for different reasons. 
On several occasions off1c~rs seemed to be confusing planning with their 
general Jlllnagaent/decision I118king activities. Phrases such as "planning 
is a continuous .af;tivity" were often used, but the idea underpinni,R9 the phra~ 
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frequently seemed to be that planning was something that automatically 
happened whenever an offfcer sat down at his desk. When officers were 
introduced to the analysis circle, there was general agreement that the 
basic idea corresponded to their view of planning. However different 
officers tended to emphasise different stages of the circle as in some 
sense the crucial part of planning. 
Although the evidence for an ongoing planning activity was often difficult 
to discern, the counties contacted during the interview phase of the 
research, and Warwickshire and Lancashire also, could all point to 
evidence that analysis had led to a plan being produced at some point 1n 
the past. Local goverment reorganisation often seemed to have been the 
event which inspired the activity, although the Control of Pollution Act 
had also generated its share of planning events. However it does not seem 
reasonable to blame the Control of Pollution Act for the view that 
planning is a once off, or spasmodic activity. Indeed the Control of 
Pollution Act, with its emphasis on a repetitive survey and forecasting 
activity appeared to be a major source for the idea that planning should be 
a continuous process. Where there was an absence of evidence of a continuing 
activity two factors seemed to be involved. Firstly the view that planning 
involved the development of a strategy which should be adhered to like a 
blueprint. appeared to be pres~nt. Shire county Band metropolitan county E 
were the prime examples of this. Secondly several counties a~peared to be 
in the situation of having more than adequate resources to allow the 
chosen waste management strategy to continue unimpeded. Where the latter 
phenomenon was present, the activities identified in the analysis circle 
seemed largely absent~ Where only the fonner was present. attitudes to 
planning appeared ambivalent. This was the case in county B and county E. 
Officers in country B expressed the View that they had planned and it 
bad not worked. while officers in county E held that only very short term 
planning was possible. , 
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In conclusion, there appeared to be a concensus that planning should 
take place and that it should proceed from a consideration of ends 
to a consideration of means. However, there appeared to be a lack of a 
concensus about what was involved in planning. 
Despite the lack of clarity about what should go on, there was a 
clear and unanimous view expressed about who should be involved. Planning 
was definitely seen as the province of the officers. While officers saw it 
as necessary to contact fellow professionals in other organisations affected 
by waste management decisions, most notably the water authorities, district 
officers, councillors and any representatives of interest groups were seen 
as outside the activity. The idea seemed to be that officers planned 
and then presented the results of the activity to any interested parties. 
District officers, councillors at both district and county level and 
interest groups were seen as hurdles to be overcome rather than as partners 
in the process. During the interview phase of the research, particular 
attention was directed to discovering the role of councillors in any 
analysis/planning activity. Officers' views about councillors were recorded 
as was any participation in the specific activities covered by the analysis 
circle. However despite all this, it had to be concluded, that councillors 
were not involved. in the analysis process underpinning waste management 
decisions. They appeared asou~siders who had a power of veto~ but one which 
was seldom exercised. It was argued by officers, that when that power 
of veto was exercised, it was due to either bad handling of ~he situation 
by officers or because of some issue unrelated to waste. County G provided 
an example of the impact of a non waste issue; a preference on the part 
of councillors for running down the labour force directly employed by the 
council. 
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It is possible to argue that councillors did not participate because they 
felt that they could have most effect by adopting the role of an outsider. 
However there was no evidence that councillors had made a decision about 
the relative costs and benefits of these different ways of affecting the 
analysis process, and more importantly there was evidence of unwillingness 
on the part of officers to have them involved. Officers tended to argue 
that councillors lacked the time and the skills to contribute to their 
deliberations. 
There is then the possibility that councillors and the electorate are suffer-
ing agency costs of two kinds. Firstly the non-involvement of councillors 
may be leading to waste management activities which are not effective in 
the sense of not putting into effect the wishes of the community. Secondly 
the waste management activities may be inefficient in the sense that too 
many resources are being directed to the waste management problem. This 
second type of agency cost is of course the kind identified by Chapman (1978). 
If we take one aim of the Control of Pollution Act as being to increase 
recycling activity by local authorities, and identify this with the wishes 
of the community, then there is evidence that officers are not carrying out 
the wishes of the community and that therefore agency costs of the first type 
are being met. The attempts to build up banks of landfill capacity can also 
be seen as evidence of the possibility of agency costs of the second kind. 
The frequent failure to take into account economic considerations during 
analysis can also be seen as evidence for the presence of this second type 
of agency cost. 
Haley and Schall (1978) in their discussion of agency costs argue that 
professionalism on the part of the agent. in this case the officer, limits 
the appearance of agency costs. However this does not appear to be the case 
1n the local authority situation. Firstly, the relevant· professi~n in the 
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waste management context seems not to be administration, but engineering. 
Therefore there is an adherence to standards in equipment provision and 
operation rather than in methods of management. There is a second way 
in which the professionalism of the waste disposal officer may generate agency 
costs. Professionalism involves the possession of a body of skills, in this 
case engineering skills, not shared by others, and others in this case 
includes councillors. If analysis requires professional skills then at 
first sight -there is a good reason why councillors should stand apart and 
accept the judgement of experts. It is interesting to note that in county B 
and county C, one of the reasons put forward for using an outside consultant, 
was that recommendations would carry more weight with councillors. However 
this viewpoint ignores the fact that issues of democracy are involved. 
It should be noted that officers' preference for a rational type of planning 
process may combine with professionalism to exclude councillors, in that 
rationality can be seen to imply the use of sophisticated techniques 
and models which only the professionals can understand. 
b) The Content of the Analytical Process 
It has been argued that the officers contacted during the interview phase 
of the research felt that a planning activity similar in style to that 
represented by the analysis circle was appropriate for waste management. 
These officers also indicated that such a process was being carried out. 
It is now necessary to look at what exactly was going on in the activity 
areas identified by the analysis circle. The findings of all three evidence-
collection activities are relevant here. 
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The analysis circle starts off by identifying a need to answer the question 
"What business is the organisation in?" Interviews indicated that possibly 
three answers were current among the English counties. These were that 
the task of waste management was seen as one of disposal, or as one of 
reclamation, or as one of waste processing. Counties A. S, C, 0 and G 
seemed to have adopted the waste disposal image, while counties E and F 
emphasised reclamation. However there is a case for saying that officers 
in county F regarded their aim as that of making best use of waste as a 
resource. County F should therefore perhaps be classed as a waste processor. 
The predominance of the waste disposal image is hardly surprising. This is 
after all the term typically used to describe the waste management task, and 
historically this is the way in which the task has been carried out. 
However there is a case for saying that the Control of Pollution Act with 
its emphasis on reclamation aimed to change all that. Certainly, officers 
in counties C and G. identified the Control of Pollution Act as a reason 
for considering reclamation, even though little could be done about it. 
The Control of Pollution Act did not however appear to be the major reason 
behind the adoption of a different image by counties E and F.·These two 
metropolitan counties did not have the tipping capacity available to operate 
a simple landfill policy and consequently had been forced into the use of 
expensive and unreliable incinerators. They were therefore in a position 
to consider a wide range of alternative methods of dealing with waste witho~t 
running the risk of increaSing the cost of the waste management operation. 
In this sense the recent history of these two counties allowed them a degree 
of freedom which other counties did not share. However it should be noted 
that counties E and F had not chosen/been able to use their freedom to 
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develop an entirely new pattern of operations. Incinceration still 
featured to a large extent in their operations when tney were contacted. 
There appeared to be two reasons for this. Firstly. reclamation technologies 
are largely untried. Secondly. to paraphrase a view expressed by several 
officers. replacing an incinerator by something less expensive to operate 
will elicit not congratulations but a query as to why the incinerator was 
built in the first place. The basic idea expressed here that sunk costs 
are not seen to be irrelevant appeared on several occasions during the 
interviews. Indeed several officers, particularly in county G indicated 
that the relevance of sunk costs was a feature of their analysis of 
alternatives. 
All the counties contacted during the interview phase of the research 
indicated that there were constraints on the way in which they pursued 
their overall objective. The cost of the waste management operation 
featured in the constraint set of each county .. The view taken by officers 
in Lancashire and Warwickshire supports the idea that this constraint is 
important as does the importance assigned to the financial constraint in 
the questionnaire responses analysed 1n Chapter 6. Another constraint 
identified by all the officers interviewed was the need to take into 
account the environmental impact of any waste management operation. Again 
a similar concern was identified by the officers involved in the Lancashire 
and Warwickshire studies and by the respondents to the count~ survey. 
A final constraint which should be mentioned is the need to build 
flexibility into the waste management system. Officers in counties B. C. 
D. E. F and G all mentioned this constraint during interviews. To many of the 
officers concerned flexibility seemed to involve an ability to respond to 
changed circumstances. This was certainly the thrust of the comments of 
officers in counties,C. E and G. However others seemed to identify the 
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concept with an absence of need to respond. This appeared to be the case 
in counties Band F. Certainly. officers· comments about flexibility were 
confused and it therefore seems useful to impose some structure on them. 
One important strand of thought was clearly the idea that flexibility involved 
the ability to change and respond. However certain comments indicated that 
this ability to respond was second best to building into the waste 
management system an ability to cope without need of change. To some extent 
this seemed linked to the idea that planning and analysis involved creating 
a strategy blueprint which would hold however external circumstances 
changed. It seems useful to identify this absence of need to change what 
has been done with the concept of robustness(l). Therefore in what 
follows it is necessary to keep in mind that the distinction between the 
ideas of flexibility. the ability to change the waste management system, 
and robustness. the ability of the present system to cope without needing 
to be changed. while present in the comments of some officers was not 
expressed in these terms. They tended to use flexibility as a catch all term. 
As has been indicated, there was no pronounced councillor involvement in 
establishing the overall aims of the waste management operation. Indeed it 
was difficult to point to any time at which there had been serious 
discussion of the nature of the waste management function. Only in the case 
of county E could officers point to a period in time when there had been 
internal debate about what approach to waste management should be adopted. 
In this case, officers had taken the initiative and gained councillor 
consent to the idea that disposal without some attempt at reclamation 
should be avoided. The widespread absence of consideration of an organisation·s 
mission is not unusual. However the management literature in general has 
argued that this lack of consideration can be a source of problems. 
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Measures of Effectiveness 
Evidence from the interviews and from the Lancashire and Warwickshire 
case studies indicates that little consideration was typically given 
to the problem of how to measure cost or environmental impact or 
flexibility in general terms. Indeed the absence of relevant measures 
of effectiveness is the major reason for questioning whether county F 
was in fact operating as a waste processor. 
In general officers could identify ways in which cost or various 
dimensions of environmental impact could be measured, but they did not 
appear to have given much consideration to the question of the validity 
and reliability of the measures. Only in the case of flexibility/robustness, 
perhaps because of the novelty of the concept, was there evidence that a 
debate about measurement had taken place at a general level. For example 
officers in county B had concluded that although robustness was desirable, 
they did not know how to measure its presence and those in county F had 
concluded that robustness involved using a mix of technologies. While 
the concept of robustness did not feature in the comments of county 0, 
the desire to establish a large landbank of unused tipping capacity seemed 
to reflect it. In passing. the. case of county 0 makes it clear that 
robustness can be achieved by over provision of resources as well as by 
other means. 
Officers in county 0 did discuss flexibility and indicated that they had 
concluded that its presence could be identified by an absence of capital 
expenditure. Underpinning this measure seemed to be the view that a record 
of financial prudence would strengthen the hand of the officers in 
requesting capital funds if a change in circumstances should make this 
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necessary. A similar vie~ also seemed to be present in county G. Officers 
in county E however saw flexibility as something which could be built 
into a facility. Their measure of flexibility came down to the number. of 
alternative uses to which a structure could be put. To a certain extent 
therefore they saw flexibility as something brought about by increased 
capital expenditure. 
The comments of officers in county D about their desire to establish a 
landbank also cast some light on one of the recurring themes of local 
government operation, whether or not to involve the private sector. Officers 
in county 0 argued that to ease site acquisition problems they were willing 
to allow a site to be owned and operated by a private contractor. However 
they also stated that for reasons of security, they did not plan to put 
themselves entirely in the hands of the private sector. Clearly they did 
not see themselves facing a market in which suppliers of void were competing 
for their attentions. Therefore they did not equate a degree of privatisation 
with the generation of competition but rather with the establishment of 
a potentially troublesome monopolist. 
county B to some extent is an exception to the rule that measures of 
effectiveness were not discussed at a general level. In this case the 
measure cost per tonne was seen as particularly important because of the 
attention directed to it by councillors. Officers however argued that it 
was not by itself sufficient to be a valid performance measure. 
It is easy to see why only limited attention was being given to establishing 
measures of effectiveness. Basically it is difficult to carry out the 
task in a vacuum. It is easier to wait until a concrete opportunity is 
being considered and then identify measures of effectiveness. However there 
are costs involved in proceeding in this way. Firstly, even if the search 
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for appropriate measures "of effectiveness takes place before any evaluation 
of the option under consideration, it will be haphazard and coloured by 
short term considerations. Secondly it will typically be carried out"in a 
hurry since the key issue will be whether or not to adopt the alternative, 
not how to evaluate the alternative. For both these reasons. the activity 
will probably generate relatively few measure of effectiveness, and the 
virtues of those that are generated will probably relate more to 
measurability than to validity. There is a final reason why consideration 
of measures of effectiveness should be divorced from consideration of an 
immediate opportunity. This is because typically what will occur is a 
search among the perhaps irrelevant outputs of an inherited evaluation 
process. In effect evaluation and selection will to some extent already 
have taken place to generate a specific alternative for consideration. 
The criteria involved in this initial activity will remain implicit and 
unchallenged. 
Perhaps the clearest case of this phenomenon of handing over to someone 
else the task of establishing measures of effectiveness, is provided by 
county C. In this case, the outside consultant brought in to carry out 
the planning activity was charged with the task of establishing measures 
of effectiveness. However it may be argued that in this case the nature 
of the planning activity to be undertaken was so constrained that this 
did not matter. 
Forecasting 
The responses to the question about anticipated life of tip sites which 
was contained in the questionnaire sent to English counties, seemed to 
indicate that officers felt capable of generating forecasts of waste 
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quantities. While the field studies in Warwickshire and Lancashire 
offered support for this view, they failed to identify any well 
established forecasting activity. Indeed both field studies indicated 
that county officers had relatively poor information about the quantities 
of waste they were currently dealing with let alone about quantities 
they would have to deal with. The field studies in fact indicated that 
county officers were simply monitoring the amount of landfill capacity 
left unused and were prepared to translate that historical data into a 
forecast of when a new tip site would be needed. Typically the translation 
mechanism seemed to be an assumption that past rates of tip use would 
be continued into the future. 
As far as additional forecasting tools are concerned Lancashire staff 
had available a Simple rule for translating population into waste 
quantities. This provided Lancashire staff with an ability to predict 
the consequences of new housing developments for example. No similar 
rule of thumb was put forward by Warwickshire staff even though such a rule 
would have been most useful. Therefore the assumption must be that such 
a rule was unavailable in Warwickshire. It is interesting to note that 
most of the attempts to analyse the Warwickshire and Lancashire situations 
under different assumption about the amount of waste the systems would 
have to deal with were carried out by the author. The viewpoint held by 
officers seemed to be that "no change" was a satisfactory picture of the 
future. 
Overall then the conclusion drawn from the two field studies must be that 
officers were attached to a subjectively produced forecast of no change 
and that the production of the'subjective forecast was not a well 
developed process. 
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The survey gave no information about other items which counties might 
have been forecasting. Furthermore, the two field studies did not identify 
any other items. However, by implication they did identify either an 
absence of a forecast or another no change forecast. Officers in both 
Lancashire and Warwickshire felt able to develop disposal facilities 
which would be shared by two or more districts. There was no concern 
shown for the possibility that further local government reorganisation 
might occur and separate a district from its disposal facility. During 
discussions it became apparent that the possibility of further 
reorganisation was not being considered. 
There is no doubt that a more formal subjective waste forecasting 
exercise could have been set up in both Lancashire and Warwickshire. 
Indeed there was sufficient data on waste amounts in Lancashire to indicate 
that a simple objective forecasting system could have been estabJished 
also. The waste quantities might have had to be measured in peculiar units, 
vehicle loads or dustbins perhaps, but something could have been done. 
Officers however had not gone beyond the monitoring of rate of use of 
tip space. Furthermore no other forecasting activities could be discerned. 
The interview evidence tends to support the idea that little forecasting 
activity goes on in the English counties. This is despite the emphasiS 
on waste forecasting in the Control of Pollution Act. Officers contacted 
were by and large prepared to state what their view of future developments 
was but could not identify clearly how they came to hold that view. 
No objective forecasting exercises were found, and nor were any formalised 
subjective forecasting activities. All the Control of Pollution Act 
appeared to have done was to elevate the status of data collection 
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activities, particularly those related to industrial waste. Even so the 
counties contacted had a limited knowledge of the current amount of 
waste which they dealt with. A lack of on site weighing equipment 
contributed to this. 
The lack of knowledge about current and anticipated waste quantities 
was common to all the counties contacted and tended to be accompanied 
by a similar lack of knowledge about waste composition. In fact, in most 
of the counties contacted, waste composition was even more of an unknown 
than waste quantity. What did however vary between counties was the degree 
of concern expressed about this lack of information about waste quantity 
and composition. The shire counties by and large were unconcerned. 
The argument seemed to be that the strategy of landfill, which was 
the preferred one, could cope with substantial variations in waste 
quantities, and that waste composition was irrelevant. It is interesting 
to note that even in the case of county B, where the preferred landfill 
strategy was causing problems, there was no concern about future waste 
quantity. The idea seemed to be that once the county was able to cope 
with the current flow of waste, it would automatically be able to cope 
with waste in the future. 
There was a greater concern about the lack of information about waste 
quantity and waste composition in the metropolitan counties. This seemed 
to be because the emphasis on some form of treatment prior to landfill 
generated an upper limit on throughput which could not be quickly varied, 
and because the technologies used tended to be more dependent on a particular 
waste composition than landfill. County G had attempted to cope with its 
lack of knowledge about future waste composition for example by deSigning 
its reclaimation plant to be able to cope with a wide variety of waste 
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compositions. However officers in county F, .which was faced with a 
similar problem, simply acknowledged the dependence of their planned 
reclamation activities on a particular pattern of waste composition . 
and expressed concern about their lack of knowledge of future composition. 
County G had responded to the throughput constraint by producing what 
officers acknowledged was in their opinion an inflated forecast of 
future waste quantities. The approach seemed to be to cope with uncertainty 
by catering for the worst possible case. 
This attempt to cope with uncertainty by overprovision of resources 
has in fact been seen before in other counties. Essentially those counties 
trying to build robustness into the waste management system by developing 
a landbank can be thought of as doing exactly the same thing. While the 
approach is crude. there is an important idea here, that planning can 
in some sense be a substitute for forecasting. 
The interview phase of the research confirmed the absence of forecasting 
activities in general rather than just those relating to waste quantity 
and composition. However it also identified on the part of at least 
the metropolitan counties a desire for particular additional forecasts. 
These counties were all interested in the market for reclaimed materials. 
Indeed it can be argued that by carrying out an assessment of the local 
market, counties E and F had already begun forecasting in this area. 
The requirements of county G for additional forecasts will however be 
emphasised here since they provide insight into the way in which forecasting 
was viewed. Officers in county G expressed an interest in forecasts of 
prices for scrap metal. However on being told that some imprecision was 
338 
inevitable in such forecasts the officers responded by saying that in 
that case they might not be able to make use of them. Quite clearly 
they saw forecasting as a way of removing uncertainty rather than of· 
identifying uncertainty. Something of this same line of thought can be 
seen in the comments of officers in Lancashire and Warwickshire and 
the other counties contacted during the interview phase of the research. 
For example the emphasis on short term activities by officers in 
county E can be seen as an unwillingness to explore an uncertain situation, 
as can the adherence to a no change forecast by staff in Warwickshire 
and Lancashire. This view of forecasting can lead to two unfortunate 
consequences. Firstly it can lead to forecasting being viewed as 
impossible, because there is no way of characterising the future without 
admitting uncertainty. Secondly. it can lead to forecasts being presented 
and used without acknowledgement of the uncertainty inherent in them. 
This view of forecasting as the search for certainty may go a long way 
to explain the absence of a forecasting exercise in the English counties. 
In turn this may explain the tendency towards over provision of resources 
which has been noticed. Whatever the reason for it, the absence of 
virtually all forecasting is surely a cause for concern. 
Strategy Generation~ Evaluation and Selection 
There is a strong case for saying that the strategy generation process 
in the counties contacted revolved around the scanning of technology 
journals by officers. With only minor exceptions strategy and technology 
were seen as synonymous. One function which the Control of Pollution Act 
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appears to have served is to ensure that reclamation at least appears 
among the initial set of technologies being considered. However the 
evidence supports the view that in most cases its presence is merely'a 
token one and that evaluation processes are loaded against it. 
It is reasonable to characterise the evaluation/selection activity 
as starting from a consideration of the feasibility of landfill without 
pretreatment of waste. Landfill is generally regarded as the least cost 
method of waste management. If such a strategy is feasible, it will 
typically be adopted. The shire counties which were examined demonstrate 
this. Only if landfill is not feasible will an alternative be sought. 
Further if landfill without pretreatment is not feasible, then at very 
least, the extent to which alternative technologies use up available 
landfill space will be a key consideration in the evaluation/selection 
process. 
Even in the case of county F. the supposed waste processor, the availability 
of landfill was a key consideration. Of course, the waste processor 
philosophy does not discount the use of landfill., However the availability/ 
unavailability of landfill did appear to hold a more central place in 
officers' deliberations than might have been expected. 
Answering the question of whether or not landfill without pretreatment 
is feasible is not as simple as it might appear. Counties Band D provide 
evi.dence of how difficult it can be. Officers in county D were told by 
an outside consultant that the strategy was not feasible, but by giving 
attention to the process of site aquisition. made it feasible. Officers 
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in county B had decided the strategy was feasible but had been unable to 
carry it through. The experience of county 0 indicates that a view of 
geological and technical feasibility can be more useful than an outsider's 
view of what is administratively feasible, but the case of county B 
indicates that a consideration of geological and technical considerations 
is not in itself sufficient. The negotiating skill of officers, and the 
extent to which other elements in the county administration will support 
the landfill policy can be crucial. This point was emphasised by officers 
in county G as well as by those in county B. 
Only when the landfill option has been discarded do officers appear to 
give consideration to other waste management technologies. Comparison 
of alternatives then appears te proceed, at least in the case of disposal 
options, by using simple tables of publicly available data on crude cost 
coefficients, compaction rates and pollution levels. However as has been 
said. volume of residue seems often to be a key consideration; the need 
to dispose of whatever residual is left after treatment or reclamation 
must always be taken into account. Because of the emphasis on publicly 
available data. issues such as the validity and reliability of the figures 
which are presented seem to be ignored. The metropolitan counties provide 
clear examples of this. As can be seen from the table prepared by officers 
in county F. the history of incinerator breakdown rates and repair costs, 
with which officers in the metropolitan counties are famili~r from their 
own operations. did not feature significantly in the set of data used 
to describe the incineration technology. 
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On the basis of such a table of data. selection of a technology is 
carried out by officers. It should be noted that in doing this they 
conform to the view of their role put forward by Wilson (1977). The· 
table of data and a recommendation tend to be presented to councillors 
who are faced with the choice of reviewing technical data and questioning 
the advice of their technical experts or of simply accepting the 
recanmendation. 
Where does reclamation feature in all this? Because of the emphasis on 
the narrow definition of the community whose costs are seen as relevant, and 
because of the emphasis on relatively short run costs. there is no way 
in which reclamation can appear for consideration' until the possibility 
of landfill has been discounted. Once landfill has been discounted then 
a range of factors come into play. There may be a preference for a 
reclamation activity such as was expressed by officers in county E. 
This led to the inclusion of simple metal extraction and the development 
of a refuse derived fuel. The role of recent history in demonstrating 
the acceptability of the strategy on cost grounds has already been 
emphasised. Another possibility is that reclamation is introduced as a 
means of introducing f1 exibility into a strategy as happened in county F. 
Again this involved the development of a refuse derived fuel., A final 
possibility is ~hat reclamation of heat energy may be seen as away of 
improving the economics of disposal by incineration. This was the case 
at one point in time in one area of county G. 
This last example deserves further conSideration, since reclamation activity 
was introduced apparently on the basis of a formal quantitative evaluation 
of the discounted costs and benefits involved in the activity. In fact 
the evaluation was based around highly inflated forecasts of waste 
quantities likely to be generated in the area and overoptimistic assess-
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ments of incinerator reliability. It has to be questionable whether 
this particular form of reclamation would have been considered viable if 
sources of uncertainty impinging on the evaluation,amongst which was-
the then impending local government reorganisation, had been taken into 
account. The introduction of a reclamation activity on the basis of a 
discounted cash flow analysis is unlikely to be seen again in the near 
future. This is not because the experience of county G acts as an awful 
warning, although this may be one factor, but because the way in which 
discounted cash flow evaluations are carried out discriminates against 
the acceptance of reclamation. There are two reasons for this. Firstly, 
during the early years of a project the benefits from reclamation have more 
to do with national policy than local benefits. Therefore an analysis 
which takes into account only local costs and benefits will emphasise 
costs and minimise benefits. Secondly, in the later years of the project, 
local benefits are possible but they are dependent on the price of 
reclaimed metal inflating at a faster rate than other cash flow elements 
involved in the appraisal. However advice from the DOE to counties 
emphasises that the assumption of a common inflation rate for all 
elements in a discounting exercise is reasonable. In this case of course 
the potential value of the reclamation exercise is removed. Therefore 
it appears unlikely that reclamation will come to be a major activity 
within counties in the near future. This is of course not to deny the 
possibility of peripheral activities where a commercial organisation 
takes on the role of instigator and sponsor. 
In what has been said so far. the key role of officers has been emphasised. 
This served the purpose of highlighting the absence of a contribution 
from councillors. However two reservations must be made. Firstly, the 
heavy emphasis in evaluation on crude cost data means that selection 
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is not a major task. Th~refore the analysis in fact lies out of the 
hands of officers. This task is in effect devolved to the providers 
of the cost data whoever they may be. It should be emphasised that in 
many cases they may be the builders of the disposal and reclamation plant 
being considered. Secondly, the experience of county G shows that officers 
can have their recommendations overturned by councillors. Officers in 
county G had effectively completed the preparation of a plan suitable 
for presentation to the DOE when councillors imposed a new strategy 
which involved closure of incinerators on them. The councillor input 
reflected a change in the political composition of the council and a new 
enthusiasm for handing over certain council operations to the private sector. 
So far the emphasis has been on the approach taken by officers to 
technology selection. This reflects the extent to which strategy and 
technology are seen as one. However there were indications in some 
counties, particularly county F of a broader view of strategy. Certainly 
in this county there was an attempt being made to create a market for 
a refuse derived fuel. and there was an indication that some effort 
was being put into an attempt to put producers of waste and potential 
users of waste in touch with one another. The industrial waste survey 
provided a data base to support this activity. Since. as a result of the 
Control of Pollution Act. many counties have available the results of 
such a survey, this attempt to influence the magnitude of the waste flow 
°a county has to deal with may appear elsewhere. 
Alternative Generation. Evaluation and Selection 
All three of the evidence collection activities are relevant to the·-
discussion of this topic. To begin with the survey activity generated 
responses indicating that a substantial proportion of counties had 
344 
experience of using advanced evaluation techniques; it will be recalled 
that 63% of the responding counties reported experience of using management 
science techniques. Furthermore there was some suggestion that metropolitan 
counties were more likely to be technique users than the shire counties. 
However the survey response was not totally supportive of the view that 
management science techniques were being successfully used by counties. 
It must be remembered that there was an indication that such use tended 
to be associated with a view that data was inadequate for decision making. 
The survey response also indicated that a finite, rather than infinite, 
feasible set approach was potentially most relevant to this stage of the 
analytical process in that there appeared to be restrictions on the 
availability of landfill sites. 
The interview evidence in fact indicated that the task of deciding on the 
number and location of facilities necessary to put a particular strategy 
into operation was less likely to involve application of management 
science techniques than the survey evidence seemed at first to suggest. 
In terms of landfill site development, issues of availability appeared 
to dominate evaluation and selection in several counties. The metropolitan 
counties and shire county B all demonstrated this, as did shire county 0 
to a lesser extent. Where a significant use of quantitative techniques 
was evident or seemed likely to occur, this tended to involve the use of an 
outside consultant rather than county staff. County C provided the 
clearest example of this, although counties Band 0 provided supporting 
evidence. 
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The two field studies con"firmed the appropriateness of the finite 
feasible set approach and also demonstrated some of the reasons why 
officers had difficulty in making use of modern management science 
techniques. These related to a lack of familiarity with computer 
based methods. and a lack of relevant data. It should be noted that 
the field studies did not indicate that these problems could easily be 
overcome. In the case of the data problem in particular there were major 
organisational and attitudinal barriers to be coped with. In passing. 
a query must be raised about how other outside consultants, who attempt 
to use quantitative techniques. cope with the lack of data. It should 
be remembered that the survey response indicated that absence of a 
data set was probably not confined to Lancashire and Warwickshire. There 
are several ways in which consultants could respond to a lack of data. 
For example lGORU appears to make use of a composite data set based 
on several counties. However it does not appear that officers in 
sponsoring counties are told of the extent to which the data fits their 
particular situation. Officers in county C were specifically asked how 
well the lGORU models performed in the sense of providing reasonable 
figures for current operations. They stated they had no knowledge of 
this information and indeed the concept of model validation appeared 
unfamiliar to them. 
The three sets of evidence together seem to support the following 
conclusions. Firstly that site identification involves officers in 
developing a detailed knowledge of county geography. Some counties had 
made use of airborne surveys to assist officers in developing this local 
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knowledge. Secondly, that site availability is not uniform between 
counties or even within a county. Some areas tend to be well endowed 
others less well endowed. 
Thirdly, the evidence supports the conclusion that in the absence 
of an input from an outside consultant, modern man~gement techniques 
and the use of computers are unlikely to feature in the evaluation and 
selection process. This reflects a lack of expertise on the part of 
the officers involved and a lack of relevant data. As mentioned earlier 
it seems that this lack of data may only become apparent when officers 
try to set up an evaluation process. When measures of effectiveness 
are not established and analytical aids with large appetites for data 
are not in use, available data sets are not seen to be inadequate. 
There is something of a Catch 22 situation here. Until data are available 
it is not worthwhile introducing advanced quantitative m~nagement 
techniques and until such techniques are introduced the absence of 
data will not be apparent. 
Fourthly the evidence indicates that where any form of quantitative 
evaluation is carried out by officers it is typically based on crude 
cost figures. Staff in Warwickshire and lancashire for example indicated 
that in the past they typically calculated capital cost and first year 
running cost. later contacts indicated that both counties were using 
distance data as a proxy for operating cost figures, and officers in 
county C also indicated an intention to try this. Even in the case of 
county G where the alternative evaluation phase did tend to involve a 
discounted cash flow analysis, the cost figures tended to be very similar 
to a combination of'capi'tai' cost .... llndfirst year running cost, because 
inflation tended to be ignored. Fifthly, the relevant community for 
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cost calculation purposes. tended to be the county. County G took this 
to extremes by excluding benefits accruing to districts from consideration. 
However, this was exceptional. The tendency was to try to recognise. 
district costs either by explicit modelling, as was done in the Lancashire 
and Warwickshire field studies and also in county C, or to make use of 
compensation formulae. Counties A, C, 0 and Warwickshire made use of 
these. No county appeared to try to take into account cost reductions 
due to round reorganisation. This is perhaps not inappropriate behaviour 
given the comments made by district staff during the Lancashire field 
study. 
Sixthly there is evidence that environment~l issues tended to be 
introduced as a method of reducing the number of elements in a feasible 
location set and in the establishment of operating standards for any 
facilities. In some cases environmental issues effectively reduce the 
number of feasible options to one. In this case evaluation tends to be. 
superfluous! Officers in county 0 indicated that this was a commonplace 
situation. Finally, it appeared to be the officer groups which identified 
possible sites, carried out the evaluation and then made recommendations. 
It is possible to argue that given the unstructured nature of the 
evaluation, officers may bave been taking into account the wishes of 
councillors in an informal fashion. However there is no evidence for 
this. The pattern seemed to be of officers making a recommendation and 
then bowing to political will o~ly when they could not manage to divert it •. 
The rationale provided by officers in county B for welcoming the activities 
of an outside consultant is indicative of this. Overall the picture was 
of councillors having to respond to officers' analysis rather than 
initiating it or participating in it. 
. . 
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The consequences of this pattern of evaluation are simple to see. Firstly, 
there is the obvious possibility of expenditure being higher than 
necessary, given the limited way cost considerations were taken into 
account. Secondly, there is the obvious possibility of district costs 
and benefits being misrepresented or ignored. Finally the haphazard 
nature of the decision process makes it difficult to ensure that alternatives 
are evaluated consistently, and in such a way as to reflect overall 
objectives. The remedy is less clear cut. It has been argued that remedying 
data deficiencies is not an easy matter and that using an outside 
consultant may simply mask the data problems rather than remove them. 
It will be argued later that using an outside consultant can in fact 
introduce additional problems and that this could also be true of an 
increased use of modern management techniques should it prove possible 
to introduce them. 
Monitoring Implementation 
To some extent the survey and the two field studies, although they did not 
specifically address the question of whether implementation monitoring 
went on, gave a good indication of what the interview phase of the 
research would find. After all monitoring implementation involves comparing 
anticipations with actual data, and survey and field study both indicated 
that data collection was limited. Unsurprisingly then, the interviews 
generated no evidence of officers monitoring specific facility performance, . 
let alone total system performance to see whether anticipated performance 
levels had been met. Certainly there were examples of data being collected 
and noted, as opposed .to just being filed, but this data did not seem to 
impinge on whatever evaluation took place of the next, similar alternative 
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under consideration. One of the officers involved in the Lancashire 
field study commented that in fact an individual officer was unlikely 
to be involved in more than one major capital investment during his 
stay in anyone authority. Therefore, to some extent, how the facility 
performed was of limited interest. More important was to see construction 
through so that relevant job experience could be offered in the next 
job application. While this officer was obviously expressing a personal 
opinion, it did appear that the waste disposal officers who were identified 
as being involved in planning/analysis activity during the various stages 
of the research faced relatively poor career prospects if they stayed 
within the waste management group in any onecoun~. Therefore there is 
some possibility, that such officers may be highly mobile. 
It may be that the attempts to introduce reclamation technologies in 
counties E and F, because th~ are so novel, will bring some kind of 
post event audit process into being. The fact that the activities 
have been widely publicised also indicates that this may be so. While 
there was no official post event audit on the combined incineration/heat 
. 
reclamation activi~ in county G referred to earlier, which suffered 
so many problems, anticipated performance was so widely publicised that 
several individuals outsi~e the authority were able to carry out a 
crude form of audit. 
While the interview p~ase of the research did not identify any monitoring 
of implementation in the sense of post event capital expenditure audits, 
it did identify a similar type of activity at the strategy level. All 
counties appeared to take note of barriers which appeared between 
recommendation and facility acquisition, whether these related to 
councillors, other council departments or groups outside the local 
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authority such as environmental interest groups and the water authorities. 
Most counties seemed to have recognised the power of the water authorities 
to be so great as to warrant involving them early on in the discussion 
of any activity which might fall within the bounds of their concern. 
The survey activity of course provided evidence of the importance attached 
to the activities of the water authorities. Furthermore several counties 
had taken account the extent to which the waste disposal function relied 
on the good offices of other parts of the county administration during 
the process of site acquisition. In county B. for example a special 
committee had been set up to cope with this problem. and of course officers 
in county G had expressed similar concerns. 
It can be concluded therefore that the interview phase of the research 
did provide evidence that officers were concerned to ensure that planning 
and analysis activities had consequences for action. However it must be 
acknowledged that the case of county B indicates that officers could 
have difficulty in distinquishing between an implementation problem and 
an infeasible strategy. and that something of the same situation might 
have been present in county G. 
c} The Planning Environment 
It appears then that the desire forarr'ends to means" type of analysis 
process on the part of officers has not led to the deve10pment of many 
of the activities which the analysis circle associates with that type of 
analysis. This is not to say that the activities do not exist; more that 
they are often implicit. unstructured and make little use of the variety 
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of analytical aids which are available. At various points it has been 
indicated that the environment in which a particular group of officers 
finds itself can have an impact on the type of strategy which is adopted .. 
It is also the case that the nature of the environment can define certain 
activities which sbould form part of a planning process. This section 
therefore serves to emphasise the characteristics of the environment 
which appear significant. 
Firstly the fact that disposal and collection are separate activities 
is a key element in the environment. It puts a barrier in the way of 
dat.a flows and makes it difficult for officers analysing potential disposal 
decisions to take into account any collection consequences. Secondly 
counties differ dramatically in the amount of resources they have at their 
disposal to cope with waste. Several authorities among those contacted 
inherited on reorganisation adequate tipping capacity, actual or potential, 
to allow a landfill strategy to proceed unhampered. Other counties did not. 
In the case of these counties the boundaries defined by local government 
reorganisation created a demand for disposal capaci~t but did not 
provide landfill capacity to meet the demand. It should be pointed out 
that although the metropolitans, perhaps with the exception of South 
Yorkshire, suffered this fate. a simple shire/metropolitan analysis is 
inadequate. The survey evidence and the case of county B certainly indicate 
that there are shire counties which are equally under-resourced in this 
sense. There is another way in which counties differ in· the amount of 
resources available to them. While all counties have the same tasks to 
carry out, some authorities assign more importance to these tasks than 
others. So. while itis possible to find authorities which have established 
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waste management as a separate department, assigned someone of chief 
officer status to it. and staffed it accordingly. there are others where 
this has not happened. In the shire counties in particular the tendency 
seems to have been to place waste management as one function among several 
under either the county surveyor or county engineer. Staffing levels 
tend to reflect this subordinate role. 
These first two elements in the environment can be seen as a reflection 
of the existing organisational framework. The third key element in the 
environment is a reflection of activities which predated that framework. 
On reorganisation, some counties inherited an existing set of waste 
treatment facilities. Counties E and G provide good examples of this. 
Co-operation between pre reorganisation authorities had led to the 
development of a capital base not shared by other counties. Unsurprisingly 
this inheritance turned out to be a mixed blessing. The inherited facilities, 
built as they were when the technology was in its infancy, tended to be 
inefficient. This meant that a high cost waste management activity was 
inherited. However. this high cost widened the range of choices open to the 
new managers since ma~ different technologies for both reclamation and 
disposal offered the possibility of cost savings. 
The discussion so far has centred on the ~tatic component of the environment. 
However another key el~ent of the waste management environment is the 
uncertainty inherent in it. The fact that many of the officers interviewed 
spoke of a neeq to ,develop a flexible/robust waste management system 
indicates that the uncertainty in the environment was recognis@d. 
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However, the sources of the uncertainty were relativelyunexplored and 
therefore it is perhaps true to say that the magnitude of the uncertainty 
was unrecognised. The source of uncertainty which officers appeared most 
aware of was the rate of technological development in disposal and 
reclamation. Few officers were prepared to forecast what might or might 
not be feasible over a ten year time horizon. There was far less concern 
about the quantity and composition of waste the technology would have to 
deal with. Indeed in the case of waste quantity, officers seemed willing 
to commit themselves to a forecast of little change over a ten year 
horizon. It is tempting to associate this apparent certainty with the 
statement that at least in this respect, the environment exhibited 
stability. However the examination of the mechanism underpinning waste 
generation carried out by Berry (1978) highlights the fact that strong 
assumptions were being made about resource availability, production 
processes, attitudes and plans. Furthermore there was little evidence that 
any care had been taken in producing the forecasts. There is therefore 
a case for saying that the uncertainty in ·.future levels and composition 
of waste remained unexplored. 
Officers were certainly aware that the decisions of other participants 
in the environment could affect their operations. Councillors were seen as 
capable of having an impact. as were environmental pressure groups. However 
the attention paid to these participants was minimal compared to that paid 
to the water authorities. Both survey and interviews indicated the importance 
assigned to these bodies. Officers were also keenly aware that policies 
on other aspects of the county's operation could have a significant impact.· 
Policy on land use planning seemed particularly important. 
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Surprisingly, given that local government reorganisation had such a 
major impact on the collection and disposal function, little concern was 
expressed about the possibility of further reorganisation. There appeared 
to be two reasons for this. Firstly, it was seen as so far out of the 
control of officers that in no way could they be held responsible for 
the consequences. Secondly. the event was seen as unforecastab1e and 
therefore as impossible to consider. 
A final aspect of environmental uncertainty should be mentioned. This 
relates to the absence of data collection and implementation activities. 
There was a high degree of uncertainty surrounding the extent and 
consequences of current operations. Issues such as how much waste was being 
dealt with. and how much the activity was costing were shrouded in 
uncertainty. Interviews, field studies and survey all confirmed this. It was 
not the case that pressure of time in carrying out the problem solving 
activity involved in the field studies caused the data problems. Survey and 
interview results confirmed their presence. Furthermore, during the 
Lancashire field study. officers in B1ackpoo1 reported that their previous 
attempts to calculate important cost coefficients had failed also. 
The areas of uncertainty which have been described can by and large be set 
in the context of the analysis of sources of uncertainty found in Friend and 
Jessop (1969). Issues such as rate of technology development, quantity and 
composition of current and future waste, and the cost consequences of 
current operations fall within what Friend and Jessop identify as environmental 
uncertainty. The impact of water authority decisions, district decisions and 
policies elsewhere in the county fall under the heading of uncertainty in 
related areas of decision making, and finally the potential impact of 
councillors and interest groups constitutes what Friend and Jessop call 
uncertainty about policy values. Uncertainty about a future re-organisation 
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could be classed under any heading. However later arguments about how ,best 
to respond to uncertainty suggest that it is best classed as environmental 
uncertainty. 
In simple terms the response of waste disposal groups to environmental 
uncertainty has been to opt for flexibility or robustness or to assume 
that the future will resemble the past. It is impossible to say which of 
these two approaches is most appropriate without the extent of uncertainty 
having been explored. Uncertainty about related decision making areas has 
by and large generated an attempt to involve other officer groups in the 
analysis process, however uncertainty about policy values seems to have 
generated quite the opposite response. Councillors and interest groups 
have generally been excluded from the analysis process. In this sense the 
participatory style of planning envisaged in the Control of Pollution 
Act appears to have developed in a rather one sided fashion. 
d} The Analysis Process as an Ideal 
It remains to examine how well the analysis process which has been described 
as operating in the waste management area fits the various descriptions 
of ideal processes which can be found in the literature. The blocks of 
hypotheses which were established to deal with aspects of the question of 
what the analysis process looked like referred to two of these ideals, 
rational planning and disjointed incrementalism. This section will deal 
with these as well as others. 
Lindblom(1968). the originator of disjointed incrementalism, provides a 
clear definition of what he considers the rational model to involve. It can 
be summed up in the following terms. Faced with a given problem, a rational 
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man first clarifies his goals. values or objectives and then ranks or 
otherwise organises them in his mind. He then lists all important possible 
policies for achieving his goals. and then investigates all the important 
consequences that would follow from each of the alternative policies. 
He then compares the consequences of each policy with his goals and so 
chooses the policy most closely matching his goals. 
Lindblom and many other writers have identified problems with putting this 
approach into operation. Firstly, the emphasis on all policies and all 
alternatives is seen as placing an impossible load on an individual er 
group; the search activity is immense as is the implied computational 
burden. Lindblom's more recent writings indicate that it is this aspiration 
to comprehensiveness which alienates him from this approach to analysis 
(Lindblom, 1979). A second problem involved in putting rationality into 
operation which is identified is that it will generate often unnecessary 
political argument, in that the attempt to make objectives clear will 
generate conflict between participants.and in that the conflict will often 
relate to choices which are actually unavailable. A third failure of the 
rational approach often identified is that it draws too harsh a distinction 
between ends and means. Ackoff (1979) in a different context also emphasises 
that means can have aesthetic qualities. Finally, it has also been argued 
that the pursuit of rationality is value laden, because rationality is 
often defined in terms of the interests of one group. Smith and May (1980) 
provide a useful survey of these criticisms. 
Lindblom has offered a widely discussed alternative approach to analysis, 
disjointed incrementalism. Smith and May (1980) identify this approach with 
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the following stages. An ,individual when analysing a problem, starts 
with policies already in force, consi~ers only a limited number of 
marginal changes in these policies, and evaluates them only in a limited 
way. This u~doubted1y captures the essence of Linb10m ' s antagonism to the 
comprehensiveness of the rational approach, but is perhaps not fully 
representative of his views. Lindblom (1979) clearly sees the process 
described above, simple incremental analysis, as only one part of disjointed 
incrementalism, which is "a mutually supporting set of simplifying and 
focusing strategems". His view seems to be that the alternative to 
rational planning is "strategic analysis", basically anything which short-
cuts conventionally comprehensive scientific analysis, and that disjointed 
incrementalism is one short cut approach. He identifies the set of 
strategems which make up disjointed incrementalism as including: 
- limitation of analysis to a few policy alternatives; 
- an intertwining of policy goals and other values with 
the empirical aspects of the problem; 
- a concentration on ills to be remedied rather than goals to be 
sought; 
- a sequence of trials, errors, and revised trials; 
- exploration of only some consequences of alternatives; 
- fragmentation of analytical work to many participants in the 
process; 
Lindblom's position is ~hen much more complex than that presented by 
Smith and May. 
Disjointed incrementalism has attracted its own set of criticisms. Basically 
these are that the approach is conservative in that it merely tinkers with 
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the status quo, unjust in that it perpetuates the views of existing 
power blocks, and costly in an opportunity cost sense. Again Smith and 
May (1980) provide a useful synopsis. However it is works such as those 
by Dror (1964) and Etzioni (1967) which propose further alternatives which 
are the best known. 
It must be emphasised that it is the aim of Dror and Etzioni to attack 
disjointed incrementalism rather than to support rational planning. 
The alternatives to disjointed incrementalism which they propose are 
as much alternatives to rational planning. In fact Etzioni's proposed 
alternatives clearly falls within the strategic analysis framework supported 
by Lindblom in that it does not aim for comprehensiveness. Dror's alternative 
essentially follows the sequence of steps identified by Lindblom as 
constituting rational planning, while limiting the exent of search and 
analysis activity at each stage. It is therefore perhaps more a recognition 
of capacity constraints which should be removed as far as possible than a 
recognition that comprehensiveness is an inappropriate target. However this 
reservation about the extent of the divergence from rational planning cannot 
be levelled against the mixed scanning approach advocated by Etzioni. 
Here there is an identification of a two stage analysis process with 
different approaches being relevant at each stage. The first stage involves 
the examination of policies in terms of values and objectives. The emphasis 
is on wide coverage but a broad brush evaluation. The second stage covers 
the identification and evaluation of specific options for putting policies 
into action. Here the emphasis is on a more detailed evaluation of 
relatively few alternatives. 
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Neither of these approaches has been immune to criticisms. Nor are 
they the only other approaches to analysis which the rational planning 
versus disjointed incrementalism argument has thrown up. However the. 
mixed scanning approach has attracted support, and taken together they 
indicate that there can be many different views of what constitutes an 
ideal planning process. 
It must be emphasised that here the search is for a statement which 
describes what has been found during the evidence collection phase 
of the research rather than for an ideal which managers should seek to 
implement. Some authors, for example Smith and May (1980) have argued 
that much of the debate between the advocates of different ideals stems 
from a confusi9n between the use of an ideal as a target and the use of 
an ideal as a descriptive model. There is no such confusion here. In 
passing it should be noted that Lindblom would certainly not agree with 
the conclusion of Smith and May that disjointed incrementalism should be 
viewed as descriptively accurate but not as a target to be aimed for. 
Lindblom (1979) clearly states that the model lIis and ought to be the 
usual method of policy making". 
Quite clearly. the rational model is not an adequate description of the 
analysis process which was in ope~ation in the English counties. The 
interview phase of the research failed to find a single example which 
could be so described and the fieldwork and the survey indicated that in 
terms of data availability and organisational arrangements there were 
major barriers in the way of any such pattern of activity. However the 
interview phase of the research did not identify any county to which 
Lindblom's disjointed incrementalism model unambiguously applied. 
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Certainly, there was amp~e evidence of simple incremental analysis, 
but even in counties like A, and D where this approach predominated 
there appeared to be some evidence of concern for future goals, however 
crude, rather than for just remedying present shortcomings. In other 
counties such as E and F the evidence for concern with future goals 
was quite strong. There is an important point here. Whatever the 
appearance of the analytical process in terms of the range of activities 
carried out and the way in which they were carried out, there was no 
evidence that officers were trying to operate along the lines of 
disjointed incrementalism, and they certainly did not choose to present 
themselves as doing so during interviews. 
In terms of surface appearances then, the disjointed incrementalism model 
may seem most appropriate. However these surface appearances do not 
identify the mechanisms which generate them. It seems most appropriate 
to say on the basis of the interviews and the field studies that officers 
have in general only a ha~ knowledge of what constitutes a planning 
activity, and that what knowledge they have stems from various superficial 
descriptions of the rational model. Their attempts to operate in a 
rational manner are typically constrained by various factors similar to 
those identified by Simon (1957) such as extent of knowledge and individual 
abilities, and the outcome is something which resembles simple 
incrementalism. However the aim was not disjointed incrementalism and this 
1s reflected in the way in which officers describe what they do (particularly 
the attachment shown to an Ackoff1an view of planning) and in the kind 
of help they seek when they approach consultants. 
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10.3 Consequences of the Collection/Disposal Split 
a) Are the Two Operations Self Contained? 
As far as waste management was concerned the allocation of disposal and 
collection to different tiers of the local authority framework was the 
most significant aspect of the local government reorganisation of 1974. 
Many districts felt aggrieved that they had lost disposal. a function 
with which they felt well able to cope. and many counties found themselves 
faced with a task which they were happy to delegate under agency 
arrangements. However as time passed the agency arrangements were 
terminated and counties took on the responsibilities of developing and 
managing disposal operations. However the evidence is that ~he allocation 
of collection and disposal to different tiers did not reflect any 
separability in the disposal and collection operation. and that the 
separation has generated problems. 
The lack of separability is- easily demonstrated at the physical level. 
The two functions are linked by a flow of waste. The collection agency 
is a supplier and the disposal agency is a receiver. Therefore. total 
independence would only be possible if the decisions which disposal and 
collection authorities are empowered to make had no effect on route 
positions and the quantity and composition of waste flowing along the 
routes. However this is not the case. A key problem facing many county 
authorities, according to the survey results. was a need to replace disposal 
facilities and an inability to locate replacements close to the facilities 
being replaced. Thus routes must change and inevitably this will affect 
collection costs. Similarly changes in the collection situation can affect 
the quantity and composition of waste sent to the disposal authority. Such 
changes may arise simply because of new housing development. or because 
of decisions on the part bf the collection authority. Officers 
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in county G recalled that on one occasion a district changed its 
collection procedures and sent waste to the county incinerators 
in plastic sacks. This affected incinerator performance adversely and 
machinery had to be installed to slash open the sacks before they 
went into the incinerator. 
The key point is that in a stable situation where the collection 
operation presents an unchanging picture to the disposal authority and the 
disposal operation presents a similarly static picture to the collection 
authority, the two activities can operate separately. However in an 
unstable situation this is not the case, and scarcity of suitable landfill 
sites and technology changes indicate that the current situation is 
unstable. 
b) Implications for the Analysis Process 
The fact that disposal decisions can have an impact on collection 
operations raises several questions about the appropriate form of the 
analytical process. First of all it raises the question about the 
constituency which disposal decisions are supposed to benefit. At the 
simplest level an answer to this question requries only a decision to 
either take into account collection consequences pf disposal decisions 
or not. However should the decision be taken to include such costs then 
issues of equitable treatment among several collection authorities can 
arise. At risk here is effectiveness, but efficiency may also suffer 
as will now be argued. 
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A second way in which the separation impacts on the form of the analysis 
process is that it introduces additional uncertainties into the 
environment facing county waste planners. In part this is because the 
collection authorities are independent decision makers. They can change 
collection procedures if they wish, and as has been seen, this can have 
an impact on the functioning of waste treatment facilities. As some 
counties invest in waste reclamation technology which impos~s certain 
limits on waste composition and waste density. the sensitivity of county 
operations to district decisions is likely to increase. 
This uncertainty due to the presence of an additional focus of decision 
making power is compounded by other types. The disposal authority may 
find itself cut off from past records on waste quantity and composition 
and also from current data which could help it in estimating waste flows. 
\~here counties have invested in weighing equipment at sites and have 
contracted to have waste analyses done. this is of course not a problem. 
However counties typically do not weigh all, or even most, waste arriving 
at their facilities. These counties can only have recourse to vehicle 
counts. In this case access to distrct bin registers might provide 
information which would anow, waste flow estimates to be refined~ 
More important than the separation from waste flow and"composition data 
is the separation from district cost data. If counties wish to take 
collection costs into account when they analyse disposal decisions they 
must have data which allow them to do that. However the districts are 
the only possible source of that data. This raises several issues: 
- can data provided by the districts be trusted? 
- how can districts be persuaded to collect additional data? 
- how much effort and resources should districts be encouraged 
to expend on data provision? 
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The Lancashire and Warwickshire field studies and the survey indicated 
that there are significant gaps in district data collection procedures 
for decision making purposes. Furthermore, the field studies indicated 
that districts can view data provision to counties as not in their own 
interests. 
There is then a strong case for saying that local government 
reorganisation complicated the situation for an officer wishing to carry 
out an analysis activity similar to that identified in the analysis circle. 
There is of course the possibility that some benefits accrue. Lindblom 
might certainly see some. The reorganisation can be thought of as 
essentially creating two analytical tasks - so there is the spreading 
of analysis which disjointed incrementalism involves - each of which can 
only proceed on the basis of simple incremental analysis. 
c) The County Response 
As has been said. to some extent the county response to the separation 
of collection and disposal functions has been to carry out analysis in an 
incremental fashion. There is certainly no evidence from survey, field 
studies or interviews that contacts between district and county officers 
are being used to resolve uncertainties. The survey showed a predominance 
of informal and infrequent contacts, which the field studies suggest may 
have more to do with operational problems than analySis. Furthermore there 
is no evidence that counties were seeking to' involve district officers 
in the planning activities begun in the aftermath of the Control of 
Pollution Act. The fact that officers in counties B. C and 0 indicated 
at various pOints during interviews that they had good relations with 
district officers needs careful interpretation. It must be borne in mind 
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that the county officers .did not report ways in which district officers 
were involved in planning. Rather they indicated that they were seen as 
people to whom the plan would be shown. Throughout the research there 
appeared to be tendency on the part of officers to report good relations 
with district counterparts. (There were of course exceptions to this rule, 
such as county A). However it was often difficult to establish that 
there was any content in these relations. The Lancashire and Warwickshire 
studies certainly seemed to indicate that good relations existed because 
counties had made few demands on districts. When an attempt was made to 
collect data, then good relations proved insufficient to generate the 
required information. 
The field studies provide examples of one strategy county officers can 
adopt, and which some have adopted, to deal with the impact on the analysis 
process of the separation of collection and disposal. That is to employ 
an outside consultant to effect an integration. How successful this approach 
can be is a matter for debate. It is clear that the mere presence of 
a consultant will not compensate for district unwillingness to provide 
data or for the fact that data are not collected unless the consultant 
has a store of relevant data. A second approach which is adopted is the 
use of compensation formulae. Warwickshire and counties E, 0 and F made 
use of these. The formulae measure the extent to which a new disposal site 
increases the amount of travel by collection vehicles, and multiply excess 
travel by a cost per mile factor. This amount is paid to the districts by 
the county to compensate for the inconvenience caused by the shift in 
disposal sites. The measure of additional distance travelled can be very 
crude. Typically the distance between an agreed district or collection round 
centre and the disposal site used on local government reorganisation is' 
taken as normal. and haul distances from the agreed centres to a new 
disposal facility are compared to it. The formulae were' typically established 
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by negotiation, and mayor may not reflect adequately the collection 
cost consequences of a changed disposal site. However they do provide 
a simple rule for county staff which allows them to take into account 
collection costs factors without having to make heavy demands on districts. 
d) The Benefit/Cost Balance 
The costs of reorganisation have now been identified. They can be classed 
as falling under the portmanteau heading of managerial diseconomies. They 
relate to difficulties in establishing controls and to difficulties in 
responding to the environment to make savings and grasp opportunities. 
However use of the term managerial should not mask the fact that they fall 
on councillors as well as on officers. As has been said issues of both 
effectiveness and efficiency are involved. 
The question which must now be examined is whether there have been any 
compensating benefits from reorganisation. One possibility has already been 
pointed out. This is that by enforcing a kind of disjointed incrementalist 
approach to analysis on officers. reorganisation may have brought about 
better analysis than was common in the pre-reorganisation situation. If 
this has been the case, it was certainly not the intention of. the reformers 
whose activities moulded the form of the reorganisation. They largely drew 
their inspiration from the orthodox body of thought described in Chapter 3, 
and in that body of thought the incrementalist approach was clearly 
identified as unsatisfactory. However even if the outcome did differ from 
the intention in such a dramatic way it is a difficult case to argue in 
the absence of a knowledge of the pre-reorganisation analytical process. 
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A priori, it would appear that the search for benefits srou1d be more 
fruitful if it is directed towards economies of scale. The possibility 
of seizing these was after all a major force behind the reorganisation 
movement. However; during the field studies and interviews, no officer 
mentioned the possibility of engineering economies of scale. It seemed 
more the case that officers viewed their county as being split into a 
number of areas which had to have their own waste handling facilities, 
and that therefore issues of scale did not appear. There appeared to be 
two reasons for this view of the county being held. To some extent 
physical factors, such as the river network on the Lancashire coast, 
generated this view. The physical objects could of course be man made 
as well as natural; the urban sprawl of·theWest Midlands certainly 
provides a barrier between North and South Warwickshire for example. However 
as well as physical factors, county officers seemed to feel that 
facilities should be located close to the districts making use of them. 
This feeling seemed to stem from the recognition that long haul in 
collection vehicles imposed additional costs but also from a recognition 
that it could be politically difficult to locate a disposal facility, 
with all its attendant nuisance, in one district for the purpose of 
handling the waste from several. 
This non-physical factor argument is the kind of system wide argument 
identified as relevant to the issue of scale economies by Tomlinson (1982) 
and it is perhaps worth emphasising his general argument at·this point. 
This is that at the present there is no adequate methodology for dealing 
with scale economies. A simple comparison of engineering economies with 
managerial diseconomies is insufficient. A more appropriate approach 
368 
would take into account: 
- the fact that there are system wide ramifications of the 
introduction of a large scale facility, 
- the fact that economies may only be achievable if the 
facility operates close to target capacity, and that therefore 
large scale facility construction may require accurate forecasting. 
(The Coventry incinerator may well be a case in point). 
- the fact that building up capacity in several small units 
generates flexibility in that later units need not be built 
if the situatjon changes. 
- the fact that building up capacity in several small units can 
allow benefits to be derived from the operation of a learning 
curve effect. 
Overall then the implication is that if economies of scale did stem from 
the development of large treatment facilities it was more by luck than 
judgement. There was at the time of reorganisation" insufficient data to 
allow the appropriate scale of the waste disposal operation to be identified. 
A further point which needs re-emphasising here is that the new boundaries 
not only established demand but also supply of disposal facilities in that 
landfill is not uniformly dispersed throughout the country. This implies 
that economies of scale may well have been masked by the forced adoption 
of an otherwise unsatisfactory technology simply because of the amount 
of bulk reduction it promised. 
It might be argued that the Warwickshire field study provides exceptions 
to the rule that officers did not mention scale economies. However the 
ability to furnish information that average fixed costs declined with 
throughput according to a step function hardly seemed to warrant this 
emphasis. There was after all no information available initially about 
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the behaviour of variable cost elements. Indeed as indicated by survey 
and field studies, available information seemed insufficient in many 
counties to support a satisfactory exploration of variable cost behaviour 
over a wide range of activity levels. 
Overall then the most appropriate conclusion appears to be that the 
presence of economies of scale is unproven, but that there is some 
evidence for the presence of managerial diseconomies. 
10.4 Democracy and The Analytical Process 
a) Who is Involved? 
The evidence of field studies and interviews indicates that the principal 
participants in the anlytical process were officers in the county waste 
management function.· There was no indication of significant participation 
by councillors. They were seen by officers as outsiders to the process 
who had the power of veto but who could be persuaded not to use that 
power by careful presentation of officers' recommendations. Officers 
carried out what analysis was undertaken, and decided when such analysis 
was required. They also seemed to have the power to define the overall 
purpose they were attempting to serve. The establishment of reclamation 
as an overall objective in county E is a case in point. It is possible that 
officers have been able to adopt this attitude because waste management 
is mundane and rather technical and therefore not of interest to councillors. 
Therefore there is no implication in this that a similar situation holds 
in other areas of council operations. That question has simply not been 
addressed. 
The exclusion of councillors was not compensated for by the involvement of 
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representatives of community interest groups. The only outside bodies 
to whom officers seemed to pay attention were their counterparts in the 
water authorities. Other groups were ignored. Environmental pressure groups 
for example were seen as hostile and unlikely to make constructive 
contributions. It was acknowledged however that on occasions the efforts 
of such groups had led to officers' recommendations having to be reformulated. 
There was no evidence then of the working of the electoral chain of command 
theory, with officers responding to councillors who in turn responded 
to the electorate. Rather the opposite view might be held to be more 
descriptive with officers instigating policy and imposing it on councillors 
and electorate. Further there was no evidence of vigorous local interest 
groups "maintaining a spirit of local democracy". (Richards, 1968, p.154). 
The interview evidence was particularly irreconcilable with the view 
of anything but a crude form of democratic control. While officers 
acknowledged the ability of councillors to overthrow recommendations, the 
general feeling seemed to be that such an event reflected parochial 
political issues which interfered with the development of an appropriate 
waste management system. The value system which dominated discussion was 
that of the professional engineer rather than that of the public servant. 
It was not a case that national interests were supported over county 
interests or county interests over district interests. More it was the 
case that officers felt that there were criteria of excellence which took 
precedence over all others. These were typically seen to be excellence 
of facility type and adequacy of facility capacity. 
This is not to argue t.hat officers weretotally insensitve to criteria other 
than engineering excellence and adequacy of disposal capacity. The possibility 
of veto ensured that recommendations were generally accompanied by some 
statement that cost considerations had been taken into account and were 
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tempered by a recognition of the possibility of extreme public hostility. 
However the tendency was ·for officers to try to get things past councillors 
rather than to involve councillors. Thus there is a case for saying that 
the form of the analysis process hampered the functioning of local 
democracy. Further to can be argued that the absence of democracy led to 
lack of effectiveness and efficiency rather than to their presence. That is 
to say that effectiveness in a supposedly democratic system can only be 
present if the population's values and criteria are embodied in the 
analysis process, and that such values and criteria probably mitigate 
against excess provision of facilities in terms of both quantity and quality. 
b) Models and Model Builders 
The possibility of veto by councillors has led some officers to seek 
validation of their recommendations by outside consultants. In the case 
of county C it seems reasonable to say that the activities of the consultants 
were defined so that the viewpoint supported by officers could not help 
but be confirmed by the consultant's conclusions. However in other cases, 
it is possible that officers felt that their own standards of excellence 
would be reflected in a consultant's report, or even that a consultant's 
report would establish standards for officers. It is certainly the case 
that several counties used a consultant in the immediate post reorganisation 
period when they were coming to terms with their new responsibilities. 
To some extent this second pattern of consultancy use is even more damaging 
to the democracy of the system, than the first. At least the recommendations 
sought by officers in county C could be thought to reflect their view of 
what was politically possible as well as what was technically desirable. 
However the second pattern of use may involve inheriting from the consultant 
and from the tools he uses specific views of what constitutes effectiveness 
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and efficiency. At very least the use of an outside expert tends to 
project the analysis process as something of a no go area for ordinary 
mortals and in that sense may hamper councillors and interest group 
representatives in their attempts to influence what goes on. 
It has been argued earlier that a reasonable model of the form of the 
analysis activity being carried out is that it was an attempt at rational 
planning severely constrained by understanding, skills and information. 
The attempt to involve consultants who make use of the full panoply 
of mathematical model building techniques is consistent with the pursuit 
of rationality. In the particular case of LGORU, their approach certainly 
tends towards the comprehensiveness of rational planning. It is interesting 
to explore the question of why rationality should be prized. There are 
three reasons which stand out. Firstly, rational planning accords with 
everyone's intuitive view of what planning should be. This viewpoint is 
put forward by Faludi (1973) in particular. Secondly it is possible 
that officers have assimilated notions of rational planning from the 
content of the Control of Pullution Act, DOE publications and the like. 
It would not be difficult to interpret these sources as supporting 
attempts at comprehensiveness and quantification. Finally it is possible 
that rationality is prized because such planning can be presented as 
technical and requiring particular skills. In this way it would serve 
the role of a barrier in the way of would be participants in the planning 
process. The comment of Wilson (1976, p. 21) that use of a bierarchy of 
models puts planning in the hands of officers where it belongs, is perhaps 
relevant here. While_ it seems possible that Wilson had in mind the rescue 
of the planning activity from outside consultants, the fact that officers 
featured as the beneficiaries is interesting. 
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10.5 SUr.Jl1ary 
a} Chapter Content 
This chapter has related the evidence which has been collected to the 
orthodox and alternative pictures of the waste management operation 
developed in the earlier part of this thesis. In or.der to provide 
explanations for some of the findings attention was directed to the 
environment in which analysis takes place. An examination of alternative 
analysis processes was also provided. This highlighted shortcomings 
in both rational and incrementalist approaches, both as normative 
models and descriptive tools. 
The following chapter summarises the preceding discussion and relates 
it to the specific questions identified in the orthodox and alternative 
hypothesis sets. 
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NOT E S 
(l} This is not the way the term is used in the O.R. literature where 
it is seen as a measure of flexibility. 
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11.0 CONCLUSIONS: THE HYPOTHESIS SETS 
11.1 Introduction 
a} Objectives of the Chapter 
In Chapter 5 two descriptions of the analytical process in waste 
management, an orthodox and an alternative description, are presented. 
Each description is set out as a sequence of hYpotheses. These 
'1 
hypotheses (or questions as they might be termed) have been examined 
in Chapter 10 in the light of the evidence collected. It now remains 
to summarise the conclusions reached. 
b) Structure of the Chapter 
There are four pairs of major hypotheses dealing with respectively: 
the existence and content of the analytical process, the impact of the 
separation of collection 'and disposal functions on the analytical process, 
the impact of the analytical process on the democratic nature of waste 
management, and finally the existence of differences in problems and 
responses between different types of local authority. Each pair of 
major hYpotheses consists of an orthodox and an alternative version, and 
each pair is dealt with in turn in a separate section of this Chapter. 
Associated with tt«J pairs of major hypotheses are sets of subsidiary 
hypotheses. An orthodox Subsidiary hypotheses have an alternative 
version. However some altern'ative subsidiary ,hypotheses do not have an 
orthodox counterpart. Thus although there are alternative subsidiary 
bypot~eses 1.4, 1.8, 2.3, there are no orthodox subsidiary hypotheses 
Ii '; 
" 
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numbered 1.4. 1.8. 2.3. Where a matched pair of subsidiary hypotheses 
exists the pair is dealt with in a separate subsection of this Chapter. 
Alternative subsidiary hypotheses 1.4. 1.8, 2.3 are also allocated 
separate subsections. The.final section of this Chapter presents an 
overview of the conclusions which have been reached. 
11.2 Existence of an Analytical Process 
a) The Subsidiary Hypotheses 
Subsidiary Hypothesis 1.1 
This hypothesis deals with the existence of procedures for forecasting 
waste quantities. The orthodox ~pothesis states that established 
procedures exist, while the alternative version states that there is no 
established procedure. 
The evidence supports four conclusions. Firstly, many officers are capable 
of producing forecasts of the quantity of waste which will arise in 
their locality. These tend to be aggregate forecasts and are often couched 
in terms of recent past behaviour. No change in the foreseeable future, 
or a fixed percentage growth rate. are examples of the kind of forecast 
often quoted. This may be evidence of anchoring. or a way of coping with 
uncertainty about current levels of waste. A minority of officers report 
that forecasting is impossible. Examination of this statement typically 
reveals that if a forecast exists, it is merely a statement that Major 
changes in waste quantity are possible. 
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The second conclusion which the evidence supports is that forecasts 
are generally subjective. Further there are no specified forums in 
which these forecasts are produced. Officers typically find questions 
such as "who forecasts. and when and where are forecasts produced?", 
difficult to answer. It therefore seems better to think of forecasts 
as "arising" rather than as being produced. 
The third conclusion which the evidence supports is that the nature 
of a forecasting exercise is not understood. Forecasting is seen as 
useful only when it eliminates uncertainty. The idea that while a 
forecast might reduce uncertainty, its main virtue can be that it simply 
identifies uncertainty, is not appreciated. This links to the failure on 
the part of officers to recognise that all forecasts are conditional 
in nature and that a specification of the conditions under which a 
forecast will cease to be va lid is an extremely useful exercise. 
Finally the examination of the forecasting exercises carried out indicates 
that disposal/reclamation technology in use and the amount of resources 
available change officers' views about the value of forecasting. 
Use of landfill tends to be associated with a view that additional fore-
casts of, for example, waste composition are irrelevant, while the use 
of reclamation plant leads to a concern with forecasts of composition 
and raw material prices. 
In terms of the two versions of subsidiary hypothesis 1.1 the overall 
conclusion seems clear. The alternative version provides the best 
description of what is going on. Despite the fact that forecasts are 
current in many authorities. it is generally impossible to identify 
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procedures by which these forecasts are produced and validated. 
Subsidiary Hypothesis 1.2 
This hYpothesis deals with the pattern of use of modern management 
techniques. such as D.C.F. and the variety of available O.R. techniques. 
The orthodox version of the ~pothesis states that such techniques 
are in use. while the alternative version takes the opposite view. and 
states that such techniques are not in use. 
As far as extent and pattern of use are concerned. the evidence supports 
the following conclusions. Firstly. modern management techniques are 
not in such widespread use as might at first appear. The survey response. 
which indicates that 63% of responding counties are technique users. 
paints an unduly optimisUc picture. Follow up discussions and interview 
evidence indicate that in fact the user is often an outside consultant, 
and that technique use tends to be a one off exercise. Only in the case 
of the simplest technique. D.C.F •• which according to the Sl,lrvey is also 
the most commonly used. does the evidence indicate continuing use by 
officers. However the evidence also indicates that the method of 
application of this technique is often inappropriate. 
The evidence also supports the conclusion that there are major barriers 
tn the NlY of successful use of management science tecbniques. In part 
these barriers relate to th.e lack of technical and computer skills on the 
part of staff. However the MOre fundamental barriers relate to data 
collection problems. Use of management science techniques requires a 
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pattern of data quite different from that appropriate to more 
traditional management styles. Therefore new data collection 
procedures must be introduced. Any attempt at such an exercise is 
likely to founder on the fact that the interests of collection and 
disposal officers diverge and that collection officers hold much 
of the relevant data. 
A final conclusion supported hy the evidence is that the difficulties 
of making use of modern management science techniques tend to lead to 
a reaction in favour of simple models using crude data. Unfortunately. 
the adoption of simple models does not appear to have been justified 
by any comparison of the costs of introducing an improved data 
collection system, with costs due to poor decisions caused by the use 
of simple models. The mere appearance of data collection costs has been 
enough in itself to generate the reaction. 
The overall conclusion has to be that the evidence supports the spirit 
of the alternative version of this hypothesis. The appearance of 
examples of ~se of management science techniques should not mask the 
fact that officer involvement is limited, and where present. often 
misdirected. The boost to management efficiency which refonners looked 
for from management science techniques has yet to appear. 
Subsidiar,y Hypothesis 1.3 
Tftis hypothesis deals with the question of whether or not recla.tion 
technologies are considered 6y officers when they are choosing whictt 
technology to adopt. The orthodox version of the hypothesiS states that 
reclamation technologies are considered: the alternative version states 
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that they are not. It is worthwhile re-emphasising the difference 
between a disposal and a· reclamation technology. The distinction is 
not simple since even landfill of untreated waste has reclamation 
aspects: in the long term either land for building or gas fuel may be 
produced. However here the tenm reclamation technology is used in the 
more traditional sense of removing part of the waste stream prior to 
landfill. 
There is evidence that preparation of refuse derived fuel, and extraction 
of metal from the waste stream are both receiving attention. However it 
is clear that availability of landfill is a crucial factor in determining 
whether or not reclamation is considered. The tendency is for technology 
choice to start with the issue of landfill availability, and also to 
stop there if capacity is available. Only if tipping capacity seems 
likely to be inadequate does attention shift to bulk reducing technologies 
including reclamation. It should be noted that in the past inadequate 
landfi.ll capacity usually led to the use of bul k incineration. However 
recently this has not been the case. This may be due to the emphasis 
on reclamation in the Control of Pollution Act as well as to the fact 
that incineration has proved unreliable and expensive. 
Overall then the evidence supports the letter of the orthodox version 
of this hypothesis. Reclama.tion is being considered as a waste management 
technology. However the point must be made that the process of evaluation 
makes it less than likely that a reclamation activity will be undertaken. 
Officers clearly see reclamati.on as high cost, and furthermore define 
the relevant set of costs and benefits in such a-way as to disadvantage 
the option. 
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Subsidiary Hypot~esis 1.4 
This hypothesis exists only in the alternative hypothesis set. It 
states that the Control of Pollution Act is seen as only requiring 
production of a document. In other words, the hypothesis deals with 
the possibility that planning is seen as synonymous with production 
of a planning document. 
The evidence supports the conclusion that although belief in the link between 
planning and document production is widespread, the Control of Pollution Act 
cannot be held to blame. Although it has generated a number of one off 
planning activities, so have other events, notably local government 
reorganisation itself. While the Control of Pollution Act has not been 
sufficient to generate a continuous planning activity. it has at least 
generated a recognition of the need to repeat the activity at intervals. 
Overall. document production appears to have been preceded by some 
attempt to plan. The activity may have been limited, but the doclJllent 
has typically been seen as something which planning can produce rathel" 
than as something requiring an activity which might as well be termed 
planning. Therefore the alternative hypothesis does not receive complete 
support. 
Subsidiary Hypothesis 1~5 
Thts hypoth.esis deals wtth the existence, and degree of developnent. 
of data collection activities. The orthodox hypothesis is that such 
activities exist, ~lle the alternative version is that any such activities 
are at best crude and intermittent. 
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The evidence indicates that data collection activities within districts 
are limited. Cost data are held either in extremely disaggregated form 
by transport departments or in highly aggregated form by collection 
departments. Furthermore. attempts to collect activity data to associate 
with costs are extremely rare. The evidence also indicates a lack of 
knowledge of waste quantities. whether by weight or volume. Weighbridges 
are expensive pieces of equipment. and their availability/unavailability 
has had a major impact on data availability. However. the field studies 
indicate that approximate waste figures can be generated by using 
"unusual" units e.g. Mns. 
The evidence supports two additional conclusions. Firstly, the 
management style of the disposal group has a major impact on whether or 
not available data is seen as adequate or inadequate. Examination of 
attitudes towards districts' data shows that whether or not a county 
is receiving data has no impact on its degree of satisfaction with the 
data set available. What does have an impact is the presence in use of 
modern management techniques. Users of O.R. type techniques are far MOre 
likely to find the data set inadequate than non users of such techniques. 
Secondly the evidence indicates that the Control of Pollution Act bas 
elevated the status of data collection activities. particularly those 
relating to industri.al waste. 
As an overall conclusion, the alternative version of the bypothesis 
is clearly supported. Data collection activities. where they exist,· 
are both crude and intennittent. 
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Subsidiary Hypothesis 1.6 
This hypothesis deals with the issue of whether or not a county has 
a choice of sites at which to locate disposal/reclamation facilities. 
The orthodox version of this hypothesis states that a wide variety of 
sites is available to the county authority. The alternative version 
states that such sites are few and far between. 
The evidence indicates that county staff feel that their choice of 
disposal sites is constrained by several factors. Apart from financial 
problems these factors include difficulties in obtaining planning 
permission, the activities of environmental groups and water authorities, 
and finally a shortage of available void. The evidence also indicates 
that counties are facing a need to open new disposal facilities and 
that therefore these constraints cannot be ignored. 
Overall the evidence clearly supports the alternative version of this 
bypothesis. Counties do not see themselves as having a wide choice of 
available sites. 
subdidiary Hypothesis 1.7 
Tb.is bypath.sis deals with the confidence which can be assigned to 
esttmates of present and future costs and waste quantities available to 
county waste disposal groups. The orthodox hypothesis states that 
estimates and forecasts have tig~~ confidence intervals around them 
wbi.le the alternative hypothesis argues that a high degree of uncertainty 
is present. 
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The evidence indicates that cost estimates themselves are often not 
available and this inability to quote a central estimate seems a clear 
indication of high uncertainty. A similar situation seems to hold for 
forecasts of waste quantities as far as some officers are concerned. 
Furthermore. even though many officers are capable of stating a forecast. 
the range of likely alternative outcomes is difficult to ascertain. 
A major cause of this seems to be the attitude to forecasting held 
by officers; forecasting is seen as a way of removing uncertainty rather 
than of exploring it. Consequently a forecast figure tends to be endowed 
with an unwarranted certainty. The evidence also indicates that 
exercises designed to identify alternative likely outcomes are not 
encouraged. Their existence would of course challenge the prevailing 
view of what forecasting is about. 
The field studies highlight two occasions on which an attempt was made 
to calculate costs and to produce forecasts. Absence of preciSion in 
these estimates cannot be put down to want of trying. However in the 
case of both field studies. cost'estimates were crude in the extreme. 
A lack of data collection activities. and the inappropriateness of those 
data series actually held, led to cost estimates that owed more to a 
priori reasoning than to evidence. Similar problems hindered forecast 
production. Historical data series proved difficult to find. and indeed 
even current waste"quantit1es proved difficult to calculate. No change, 
seemed to be the forecast'lIlOstacceptable to county staff in each 
situation. but credible,argulllents for both increase and decrease in 
waste quantity were easy to develop. 
385 
Once again the burden of the evidence clearly supports the alternative 
version of the hYpothesis. 
Subsidiary Hypothesis 1.8 
This hYpothesis appears only in the alternative set. It deals with 
reactions to the fact that there is a high degree of uncertainty about 
costs and waste quantities. Had the alternative version of hypothesis 
1.7 been rejected, then this hypothesis would also have fallen. However, 
given that alternative hypothesis 1.7 was not rejected, the reaction of 
participants in the waste management process to uncertain~ is open to 
discussion. 
During discussions of hypothesis 1.1 and 1.7 it bas already been argued 
that officers tend to ignore uncertainty and proceed as if estimates 
and forecasts have tigbt confidence intervals. Further evidence for 
this is that economic evaluation by officers does not routinely test 
solutions for sensitivi~ to changes in cost estimates. However it should 
he remE!lllbered that SOlIe officers do attempt to introduce measures called 
flexibili~ and robustness tnto evaluation of strategies and 
alternatives. Both these measures reflect an attempt to cope with 
uncertainty about the future without having to quantify that uncertainty 
to any extent. It is therefore possible to identify two responses to the 
presence of uncertaintYi SOMe officers ignore uncertainty and endow 
estimates wttb spurious precision while others attempt to build 
flexibility and ro~ustness into the waste management systelS they operate. 
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This second response involves an explicit cost, and there is no evidence 
that this cost has been compared with the costs involved in reducing 
the uncertainty inherent in available forecasts. Further the confusion 
and bow to measure robustness and flexibility which the interviews 
identified must also be noted. However despite these weaknesses in 
procedures it is clearly not the case that alternative hypothesis 1.8 
can be regarded as a totally adequate description of the analysis process. 
b} The Major Hypothesis 
The subsidiary~potheses so far discussed belp to paint a picture 
of the style of analytical process in operation in the English counties. 
They fill in the detail which is required before a valid judgement 
can he made about the relative merits of the orthodox and alternative 
versions of major hypothesis 1. This hypothesis states in its orthodox 
form that there is an analytical process in operation in waste _nag_nt 
groups in the English counties which bears a strong resemblance to 
rational planning. The alternative fo~ of major hypothesis 1 argues 
that if an analysis activity can be identified it will rather bear a 
strong resemblance to Lindblom style incrementalism. 
As has been argued it is difficult to find evidence that the type of 
activities identified in the analysis circle are being carried out. 
Overall the evidence seems to support the conclusion tbat analysis 
activity is subjective and unstructured. Furthermore during whatever 
ana lysis does go on there seems. to be a tendency to look first at 
whether existing actiy,ities can be continued. In other words, analysis 
387 
is backward looking rather than objectives orientated. Finally, little 
evidence can be found that implementation monitoring proceeds in 
such a way that future decisions benefit from past experience. Taking these 
three facts into account the conclusion has to be that a rational style 
of analysis is not operating in the English counties. The orthodox 
version of major hypothesis 1 can be rejected. 
Unfortunately the evidence also supports rejection of the alternative 
version of major hYpothesis 1. It is true there is evidence of simple 
incremental decision making, but there is also evidence that officers 
have in mind system goals however poorly they are reflected in analysis 
and decisions. It should also be recalled that during interviews officers 
clearly indicated that they saw rational planning not only as a style of 
activity which should go on, but also as the style of activity which 
is going on. There is, to be sure, a mismatch between officers' 
aspirations and their achievements, but there is no evidence that 
incrementalist planning and analysis as defined by Lindblom, even if 
it is going on, is gOing on intentionally. 
A better interpretation of the evidence seems to lie between tbe 
extremes of rationality and incrementalism. It seems that officers 
desire to plan rationally, but have only a superftial understanding 
of what the tena implies. Furthennore they have little knowledge of 
the tools and techniques available to put rational planning into 
operation. Therefore when faced with constraints such as time, manpower 
and lack of itlfonaationthey come to a stop and of necessity fall back 
on something whic~resembles Simple incrementalism. However this should 
not mask the fact that their aim is not incrementalism and that their 
underlying ambitions seem fundamentally inconsistent with that approach. 
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In conclusion then the evidence seems to support neither rationality nor 
incrementalism. Rather it seems to support the view that planning 
is an attempt at rationality which is tightly constrained by available 
resources. It is important to recognise the validity of this inter-
mediate position when proposing improved methods of planning and 
analysis. 
11.3 The Impact of Separation on Collection and Disposal 
a) The Subsidiary Hypotheses 
Subsidiary Hypothesis 2.1 
This hypothesis deals with the existence of economies of scale, either 
engineering or otherwise, in English county waste disposal operations. 
The orthodox version argues that scale economies exist, while the 
alternative version questions their existence. 
One of the reasons for the reform of local government was the search 
for economies of scale. Yet it should be remembered that there was 
little evidence to support the view that such scale economies were 
available. Rather it was the case that the reformers conformed to a 
climate of opinion which held that big was beautiful. However as bas 
been argued earlier, more recent analysis has shown that a priori 
arguments for the existence of economies of large scale operations are 
of dubious validity. Therefore a key question is whether large scale 
operations have captured economies. 
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In fact it is difficult to find examples of large scale facilities 
within the waste disposal operation. Rather than establish county 
wide facilities, disposal authorities have chosen to operate as if 
counties are simply a linked collection of districts. Physical barriers 
to waste movement in part account for this, but it is clear that 
political pressure exerted by district councillors has also played 
a part. It is surely also relevant to the question of scale economies 
that at no time during the interview phase of the research did county 
staff even mention the benefits of large scale operation, achieved or 
waiting to be achieved. It did not seem to be an issue of concern. 
What evidence there is then would seem to indicate that engineering 
economies have at very least not been captured. Furthermore given the 
quality of available cost data it is difficult to imagine any such 
opportunities being identified and pursued. Overall, given the weakness 
of the a priori arguments, the alternative version of the hypothesiS 
seems to be best supported. There remains of course the possibility of 
non-engineering scale economies, but they are perhaps best discussed 
in the context of the next ~pothesis. 
Subsidiary H.,ypothesis 2.2 
This hypothesis complements the preceding one. The orthodox version 
argues that whether or not economies of scale exist, there is no evidence 
of diseco~ies. The alter~tive version however argues that evidence 
of diseconomies of.scal~ c,an be found. 
The obvious source of a"f diseconomies is management's inability to cope 
with large scale operations. Perhaps management can't cope with the 
390 
increased volume of decisions which have to be made, or perhaps although 
decisions remain few in number, their complexity has increased. There 
is evidence of both phenomena in waste management. Volume pressure appears 
because disposal groups typically contain few staff and there are many 
operating and site licensing problems to cope with before system develop-
ment decisions can be given attention. Complexity stems from several 
factors: the number of waste sources involved has increased; the objective 
function now involves trade offs between county and district and district 
and district; and finally a greater volume of data has to be processed. 
County response to these factors has typically involved use of outside 
consultants and/or the adoption of simple models such as compensation 
fonnulae. 
It is also true to say that complexity has increased because the 
environment of disposal officers has become more uncertain. However 
this seems to have less to do with scale than with the organisational 
arrangements which accompanied the increase in the size of the disposal 
unit. 
As with the case of economies of scale, the discovery of di.seconomies 
is made difficult by the poverty of the cost data available to the 
investigator. Examination of"the pattern of a long run average cost 
. ! ~1·i ~. ." 
curve is difficult if even'rucfimentary cost data are lacking. However 
indirect evidence supports the view that there is a risk of such 
diseconomies, and the state of the analysis process seems to confirm 
that they do in fact operate. 
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Subsidiary Hypothesis 2.3 
This hypothesis exists only in the alternative set. It argues that 
any interaction between disposal and collection decisions is being 
coped with by simple rules of thumb rather than by negotiation and 
co-operation. 
As far as lack of co-operation goes. the evidence seems clear. Contacts 
between county and district officers are informal. infrequent and deal 
mainly with operational issues. County officers do not atteapt to 
involve districts in waste planning but rather see district officers 
and councillors as people who will be shown the complete plan. As the 
case studies make clear. any involvement would be complicated by 
perceived conflicts of interest. 
In order to reflect the district viewpoint in their analysis. coun~ 
officers adopt a varie~ of shortcuts. Some handle the probl88 by ignoring 
it; the objective function to be maximised is simply defined to exclude 
costs and benefits that appear in district operations. Others hand over 
the prob leRI to outside consultants who ei ther import a picture of 
county/district interactions in their own computer model. or try to 
owereGIe the lack of relevant communication between coun~ and districts 
by personal contact. Finally some counties negotiate a compensation 
formula with districts. Such a formula calculates cash compensation to be 
paid to districts if coun~ decisions involve an increase in the distance 
travelled by collection vehicles. 
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No examples were found of counties involving districts in the analysis 
of disposal options. The volume of comment testifying to the adequacy 
of contacts between counties and districts should not be allowed to 
mask this. The contacts simply do not deal with relevant issues. The 
evidence then seems clear. This ~pothesis is supported. 
Subsidiary Hypothesis 2.4 
This hypothesis deals with the ability of districts to adjust collection 
procedures in the light of disposal decisions in order to control costs. 
The orthodox version states that such adjustments are possible while 
the alternative version argues that there are problems. 
Direct evidence on this hypothesis comes from the field studies. Both 
make clear the views of district officers involved with round re-
organisation. In each case it is evident that collection crew require-
ments are viewed as a constraint. Wage levels built into existing bonus 
and collection round arrangements are almost target levels, so new 
round structures tend to leave take home pay at least as high ~s before. 
Given that the survey indicates that labour force constraints are seen 
as tmportant by many collection authorities, the subjects of the field 
studi.es are perhaps not unusual. 
Non ~ge costs pose a different problem. Here the lack of knowledge 
which has already been cOlllllented on would seem to pose a barder to a 
cost reducing decision. Mileage related costs would seem the only costs 
likely to reduce and these automatically rather than as a consequence 
of decisions by district officers. 
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Overall then. the alternative version of the hypothesis is supported 
by the evidence. In turn this implies that county officers might simply 
be reflecting reality in adopting Simple distance based cost functions 
in their analysis. 
b} The Major Hypothesis 
Major ~pothesis 2 makes a general statement about the consequences 
of the impact of the separation of collection and disposal on the 
analytical process. The orthodox version states that either the two 
operations can function independently of one another or that necessary 
fonms of co-operation have been established. The alternative version 
questions both statements. It was argued in Chapter 10 that the two 
functions are 1 inked and that co-operation is absent. This second pdnt 
is emphasised in the discussion of hypothesis 2.3 in this Chapter. 
However there is a further poi~t which needs making in relation to the 
scale economies issue. It has been argued that scale economies have not 
been achieved and that in fact diseconomies of scale have appeared 
since reorganisation. However these phenomena are due in part to the 
organisational arrangements which accompanied the increase in scale 
and not just to the scale factor. One barrier to the use of large scale 
facil ities wbich has been identified is the view held by c.ounty staff 
that a county is a set of parts each of which needs its own disposal 
facilities. The existence of any kind of district level with elected 
councillors would probably have generated such a view. After all, tip 
sites and indeed all disposal operations, are likely to generate local 
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opposition, and a reasonable defence is that only local waste is 
dealt with at a local site. However the fact that the districts collect 
local waste and by and large take it to site can only have emphasised 
the problem to districts and hence reinforced the county view. 
It has also been argued that increased scale has increased the complexity 
of decisions. However once again organisational factors have contributed 
to the problem. A large scale collection operation run by the county 
would have left officers with access to collection costs. They would 
also have had the power to improve costing procedures when the need became 
apparent. The county/district split has robbed them of both access to 
data and ability to improve data collection processes. A further 
contribution to complexity has come about because county officers face 
an environment whicb includes additional decision makers, district 
officers and councillors, over whom they have no control. and who can 
have an impact on the perfonnance of the disposal operation. A different 
organisational structure could have removed this additional element of 
environmental uncert.~y. 
In conclusion there can be no doubt that the collection/disposal split 
has an adverse impact on the working of the analytical process in waste 
.nagement. It seems reasonable'to argue that many of the benefits 
of large scale operation anticipated by reformers have been lost *ause 
of this particular aM'angeaent. " 
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11.4 Issues of Democracy 
a} The Major Hypothesis 
In its orthodox fo~ this hypothesis states that the analytical process 
in use in waste management enhances the democratic nature of local 
government. In its alternative form the hypothesis argues that the 
analytical process hampers democracy by placing barriers in the ~ of 
elected representatives who wish to participate in the analysis. 
There are no subsidiary hypotheses associated with this major ~pothesis. 
The evidence supports the view that officers participate in the analysis 
process while councillors and interest group representatives do not. 
Officers define the content and timing of any analysis and present the 
results to councillors. Councillors although outside the process do have 
power of veto. Officers recognise this residual power and see part 
of their job as -getting round ita. This they do by emphasising the 
technical nature of analysis and by validating analysis by use of 
outside consultants and matheMatical models. 
OVerall there is no evidence that &nything approaching the electoral 
chain of cOllllllnd theory of GeIIocr.KY is in operation. and the fonn 
the analyti.cal process takes aybe one reason for this. Therefore the 
effecti.veness of the weste manag8Reftt activity cannot be guaranteed. 
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11.5 Differences Between Types of Authority 
a} The Major Hypothesis 
In its orthodox form this hypothesis states that metropolitan, London 
and Shire authorities face different problems and have responded 
with different analytical processes. The hypothesis deals with both 
upper and lower tier authorities. The alternative form of this ~pothesis 
is that all upper tier authorities face similar problems and have 
responded i.n similar ways, and that the same is true of all lower 
tier authorities. The main block of evidence which is relevant to 
this ~pothesis comes from the survey activity. 
As far as upper tier authorities are concerned the evidence indicates 
that in terms of need to open new disposal facilities and constraints 
on that activity, type of authority is not a useful explanatory factor. 
The survey found that the need to open new facilities is common. and 
that differences in constraint rankings within groups are usually as 
i.mportant as those between groups. The only Significant difference 
relates to concern with the requirements of the wa.ter authorities. 
Shire counties show more concern here than others. The evidence does 
however indicate that metropol itan counties respond to these problems 
in a differen~ WJY. Formal contact between county and district officers. 
receiet of data from districts, and use of modern management techniques, 
are all more conaon in metropolitan than in Shire counties. There is 
also some indication from i.nterviews that treatment prior to landfill 
i.s of more concern to the metropolitans, and that as a consequence they 
are more concerned with data availability. 
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The analysis of data on second tier authorities indicates that by and 
large problems are ranked in a similar fashion by different types of 
authority. However there is some indication of differences in data 
availability and data reporting to county authorities. Overall the 
metropolitans, including here the London boroughs. seem more data 
orientated. This confirms the findings of the survey of upper tier 
authorities. 
Overall then different types of authority do not appear to be facing 
different problems in the waste management area, but there is some 
evidence that s~le of response to these problems may differ. However 
difference in style of response does not automatically imply differences 
in adequacy of response. In conclusion both versions of the ~pothesis 
-receive support but with respect to different issues. 
11.6 An Overview of the Conclusions 
a) A Chance in Viewpoint 
So far 'the complex are8()f waste:' management has been studied by 
.separating out particular issues. The analYSis cfrcle and the hypottleses 
sets have both been used for this purpo~e. However the analytical 
tractability which this aPProach offers is only achieved at a cost. 
The fact that one even~ such as local government reorganisation has .any 
consequences 1s hidden, and the fact that some of these tend to cancel 
out each other or. other government actions is also lost. 
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This section remedies these shortcomings of the analytical approach by 
attempting to show the "mechanisms" at work in the waste _naganent area 
and their interactions. It must be emphasised that no new evidence or 
conclusions are presented. All that is involved is a representation 
of the material in Chapter 10 to emphasise interactions between factors. 
The vehicle chosen for this representation is a cognitive map. 
b} Cognitive Maps 
A cognitive map is a diagram showing relationships, causal and non 
causal, between concepts. A key feature of the approach is that it 
attempts to make tHe meaning of a concept clear by identifying the 
alternative or opposite of the concept. So. the concept of an integrated 
waste collection and disposal function is paired in the map by its 
opposite, a separation of the collection and disposal operations. Each 
concept then can be thought of as having a positive and a negative 
element. Two questions therefore arise, which element should be thought 
of as positive and which negative, and how can they be distinquished 
in the map. In Figure 11.6.1. ~be positive element is taken to be the 
current situation and the negative element is shown in brackets. Th,erefore 
the entry on th.e map "Separation (Integration} of Collection and Disposal· 
means that separation of collection and disposal is the current state. 
and i.ntegration is the opposite s.tate, the negative element. 
A cursory examination of Figure 11.6.1. raises a further question. 
Some elements in tbe,.p e .. g.. ·Councillor Involvement" don't appear to 
be in pairs. W~? tn fact onl¥ the positive element of the pair has been 
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explicitly identified. 'iCouncillor Involvement" should be interpreted 
as "presence of •••• " or "more of •.•• " with the implicit opposite 
being "absence of .••. " or "l ess of •••. ". In the map. concepts are linked 
by lines e.g. 
Inadequate (Adequate) Inflation Adjustment 
+ 
Reclamation (Adopted) Rejected 
The arrow head on the line indicates that this is a causal relationship 
and also the direction of this relationship. The associated (i-) indicates 
that the link goes from positive element to positive element or from 
negative to negative. So this mini.,..ap says that inadequate inflation 
adjustment leads to reclamation being rejected, and also that adequate 
inflation adjustment will increase the amount of reclamation. As was said 
earlier. the map merely restates earlier text. This particular line of 
argument has been summarised in Chapter 10. beginning page 342. A (-) 
next to an arrow head indicates that the link goes from positive element 
to negative element or from negative to positive. 
One small section of the map involves links represented by straight lines. 
The absence of arrow heads indicates that the relationships indicated 
are not causal but merely involve association. 
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SUMMARY OF Ca.CLUSIOHS 
~Ol 
c} The Waste Management Map 
Figure 11.6.1. shows some important concepts and links involved in the 
process of waste management. There has been no attempt to include all 
relevant links. Hence the map underestimates the degree of interaction 
involved. However completeness wou1~ have generated complexity and 
incomprehensibility. An examination of the earlier chapters of this 
thesis will identify excluded relationships and concepts. 
The map has been drawn in such a way as to emphasise the impact of 
central government actions and advice. The impact on analysis activity, 
reclamation, economies of scale, and councillor involvement have been 
emphasised. Thus the major elements of the first three hypothesis blocks 
are included. The fpurth hypothesis block, the existence of differences 
between shire and metropolitan authorities, is also represented, but 
it does not involve causal links and hence does not generate interactions. 
d} Interpretation of the Map 
To assist the reader in interpreting the map some important interactions 
will now be described. One relatively self contained aspect of the map 
deals with the issues of economies of scale (see p.366-369}. Local 
government reorganisation is shown as having consequences for both scale 
of authority and organisational structure and these in turn are shown 
as havi.ng opposite effects on the capture of engineering economies of 
scale. It-has been argued earlier that the structural effect dominates 
the scale effect. As far as managerial diseconomies go, the scale and 
structure effects are shown as complementary, both leading to the presence 
of mlnagerial diseconomies. 
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The map shows local govert111ent reorganisation having a further effect. 
It is sh.own as impi.nging on analytical process, and management style 
in general, through its nnpact on data availability and environmental 
uncertainty (see p.362-366). However central government advice and 
the requirements of the Control of Pollution Act play a role here also. 
Essentially the government demands rational, quantitative analysis and 
at the same time puts barriers in the way of this style of activity. 
One response by disposal officers to these conflicting requirements 
is seen to be the use of outside consultants (see p.345-346). However 
this feeds through to model complexity and hence on to councillor 
involvement (see p.371-372). The map emphasises that councillor involve-
ment i.s not welcomed by disposal officers. "Engineering Culture· is 
used as a shorthand for the set of ideas which generate a "leave it 
to the expert" attitude. 
The map also identifies causal links relevant to the reclamation 
issue. Once again government actions are seen to counteract each other. 
11.7 The Next Step 
a1 Implications for Reform 
This chapter has summarised in two different forms the conclusions reached 
about the analysis activity currently operating in the waste management 
area. Several sh.ortcomings in the process have been identified and 
their sources bave been examined. The nature of a more satisfactory analysis 
process is discussed in the next chapter. 
12.0 RECOMMENDATIONS 
12.1 The Desirability of an Analysis Activity 
a) Diagnosis 
The evidence seems to support the conclusion that there is only a 
limited analysis/planning activity being carried out in waste management 
groups in the English counties. The nature of the analysis process is not 
well understood by the participants and relevant activities are infrequent 
and ill defined. Furthermore the evidence indicates that the participants 
in the process are principally officers who try to implement the viewpoint 
of the professional engineer rather than to operate as public servants. 
The emphasis on engineering stems from initial skills and from the 
orientation of the Institute of Solid Waste Management. The Institute's 
bias is evident in both its exam syllabus and in the contents of its 
journal. 
b) Consequences 
The form of the analytical process in operation has several unfortunate 
consequences. Firstly, it hampers the working of the democratic system. 
Access to the process is typically denied to councillors and to the 
representatives of interest groups who might. in the absence of councillors. 
ensure that the interest of the local community are served. There is 
therefore a strong case for arguing that as far as the local community 1s 
concerned. the analytical process makes it less likely that the waste 
management system is effective i~ the sense of embodying the community's 
requirements. 
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This is not to say that officers' interests are served at the expense of 
those of the community. It seems that the analysis process is likely 
to be ineffective from the officers' point of view also. This is because 
the form of the process hides the sources of the uncertainty which 
characterises the environment in which officers operate, and hampers 
officers in dealing with this uncertainty. For example the limited waste 
forecasting activity allows/encourages officers to endow the future with 
a certainty it does not possess, and the exclusion of councillors makes 
it difficult for officers to respond effectively when political pressures 
overrule a technically superior solution. In counties Band G officers 
indicate that they felt they were not in control, and the emphasis 
on flexibility in the comments of other offic~can be taken as evidence 
of a similar concern. 
The analytical system is not only likely to allow ineffectiveness to 
appear in the waste management system. It also generates the possibility 
of inefficiency in the sense of an over commitment of resources. There 
are two reasons for this. Firstly, the concept of cost is not well 
understood. Analytical tools in use. and officers' attitudes assign 
undue importance to irrelevant cost concepts for example. Secondly the 
absence of representatives of the community makes it possible for the kind 
of excessive provision of resources that Chapman (1978) discusses 
to take place. 
There is an important point here. In this view the conflict between 
democracy and efficiency which characterises the orthodox analysis of the 
local government system is inappropriate. For both effectiveness and 
efficiency, those often confused terms, democracy is seen as a prerequisite. 
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c) Potential Remedy 
The search for effectiveness and efficiency can be assisted by several 
tools and aids. The concern here is with one only, an appropriate 
analysis/planning activi~. The present state of the process acts as 
a barrier. The question therefore is, what form of process will pose less 
of a barrier or perhaps even prove beneficial? As has been indicated in 
the previous chapter. several possible forms for the analysis activity 
have been advocated. The one proposed here shares common ground with 
some of them. 
Like rational planning it is ends to means oriented. A consideration of 
objectives is the driving force. Thus it has little in common with the 
simplistic view of Lindblom's incrementalist approach which appears in 
the literature. There are two reasons for adopting this viewpoint. Firstly, 
as Fa1udi (1973) says there is an inherent attractiveness in this view 
of the nature of planning. Participants in the current analysis process 
certainly reflect this, and furthermore Lindblom (1979) has indicated 
that it is his intention to pursue the "mind's need for a broad (and some 
would say 'higher') set of lasting ambitions or ideals" in the context 
of disjointed incrementalism. Secondly it is ends to means oriented 
because long term consequences of decisions are inevitable and it seems 
best to recognise them. Disjointed incrementalism does not remove long 
tenn consequences, it simply removes them from consideration. Whether 
they are attractive or repugnant is ignored. Even the simplest rules for 
current decisions can have quite unlooked for consequencesi they can generate 
stability or instability, survival or destruction. These characteristics 
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of simple decision rules have been demonstrated using simple computer 
games. Waddington (1977) provides a summary of the relevant literature. 
However the advocated analysis process is not entirely divorced from 
the work of Lindblom, in that it does not view comprehensiveness as an 
ideal. It recognises that comprehensiveness is not achievable, and that 
any attempt to embody it in any analysis will simply lead to early stages 
of analysis being relatively complete and later stages being skimped. 
Pressures of time, manpower and processing capability both human and 
artifica1 render this inevitable. Therefore it seems better that the 
truncation of the analysis should be planned, so that those items which 
benefit most from completeness of coverage are given it and those which 
can be handled at a crude level are treated in this way. 
A final broad characteristic of the appropriate analysis process is that 
it should involve councillors as well as officers. However there is no 
intention that officers and councillors should be treated as equivalent. 
They have different roles to play. 
d} Potential Benefits 
The most obvious benefit likely to flow from an amended analysis process 
is that it will no longer be a barrier to the working of local democracy. 
It will become a tool designed to introduce effectiveness into actions. 
Whether it will be sufficient to generate effectiveness is of course 
another matter. Several studies of the link between presence of an 
analysis activity and organisational performance have been carried out. 
These include Thune and House (1970), Herold (1972) and Ansoff et.al. (1970). 
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Overall the studies seem mildly supportive of the idea that planning and 
success are linked, but obviously other factors are also relevant. 
As well as effectiveness, greater efficiency may also follow from the 
introduction of a reformed analysis process. This is because of the role 
that the requirements of the cOl1lllunity should come to play in deciding 
on resource provision. 
12.2 The Form of an Appropriate Analysis Activity 
a} Overview 
This section will identify the component parts of an appropriate analysis/ 
planning process to give content to the general idea of an activi~ 
leading from a consideration of ends to a consideration of means. However 
the aim is not to provide a description of the working of various 
quantitative techniques. Techniques are not planning and neither is 
quantification. Some techniques may be useful and some quantification 
may be helpful. but to quote Drucker (1979):-
11 ••• planning is not the application of scientific methods to 
business decisions •.• tt is the application of thought. analysis. 
imagination and judgement. It 1s responsibility rather than 
technique". 
Therefore the key questions relate to what should be done and who should 
be involved rather than to how tasks should be performed. 
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b) Activities, Frequency and Personnel 
So far the analysis circle has been used as a framework for presenting 
evidence and analyses. It now becomes a starting point for the development 
of an appropriate analysis/planning activity for waste management. Its 
stages will be used to identify activities which planning should involve. 
Raison d'etre 
The most important question facing an organisation is the nature of its 
business. Waste management has been hampered by an unthinking adoption 
of the view that the relevant task is waste disposal. There is a strong 
case for saying that the task should be defined as making best use of 
a resource. This will encourage the view that there are a variety of 
possibilities available, ranging from putting suppliers of waste in 
touch with potential users, through reclamation by the local authority, 
to disposal at a landfill site. However even disposal by tipping might 
be viewed differently, for example as a means of reclaiming derelict 
land or as a means of generating gas fuel. 
Such a reorientation of the activity should do two things, the second 
almost as a consequence of the first. Firstly, it should generate 
recognition that waste management is a potential provider of funds rather 
than simply a user of funds. Secondly, it should enhance the status of 
the function, particularly in the eyes of councillors. Ideally it would 
strip waste management of its Cinderella status. 
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Such a reorientation has possibly started. The Control of Pollution Act 
certainly attempted to shift attitudes, but further action by central 
government is required to indicate the nature of the task which has 
been delegated to the local authorities. 
Measure of Effectiveness 
In the analysis/planning process found in the English counties. little 
attention was directed to this activity. However this is inappropriate. 
The development of measures of effectiveness should be a significant 
activity. There are several dimensions of performance which should be 
considered. Firstly, the waste handling system must be designed to have 
sufficient capacity to cope with all waste arisings. This implies that 
attention should be directed to measuring the amount of resource extracted 
from the waste by any activity. to measuring any volume reduction which is 
brought about. and to measuring the amount of landfill capacity required 
by any activity. Secondly financial performance should be measured. 
This requires consideration of current and future cost and revenue patterns. 
Such data should reflect cash flows not accounting conventions and should 
ignore sunk costs. The empbasis here should be on which cost elements and 
revenue elements are relevant not on whether they should be summarised 
as a net present value figure or an equivalent annual cost or some other 
measure. A third set of measures which should be considered are those 
which relate to environmental impact. Typically these would include measures 
for noise,dust and smell as well as impact on the water supply. 
Finally it seems clear that it is at this stage that consideration shOuld 
be given as to bow to measure robustness and flexibility. Various measures 
are potentially useful among which are technology reliability, and the 
possibility of staged development. However consideration of these measures 
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should take into account the fact that potentially two system characteristics 
are relevant. The use of flexibility as a catch all concept is to be 
avoided in that it masks the range of ways in which uncertainty can be 
planned for. 
At some point target levels for individual measures and perhaps for 
aggregates of measures must be specified. In certain cases these targets 
will be simple to arrive at. Some will be automatic, for example all 
waste must be dealt with, and others may be specified by central 
government. However others may be more difficult to arrive at. This is 
because trade off5 will not be explicit and what is achievable will not 
be clear. Therefore there is a case for leaving the establishment of 
the more problematic targets until later in the analytical process. 
At this stage of the analysis process there is "a clear need for the , 
involveMent of officers, councillors, and representatives of interest 
groups. The key consideration should not be measurability, or even 
reliabili~ but validi~. It is acknowledged that this kind of discussion 
of how to measure consequences is neither easy to initiate nor easy to 
carry through. There is therefore a case for saying that a facilitator 
should be involved. This might be someone from another area of the 
county's operations or an outside consultant. The point is that their 
skills should relate to their ability to structure this kind of debate. 
The value of involving councillors has so far been argued from the point of 
view of the desirability of effectiveness. However there is another 
supporting argument. Some of the literature on local government reform 
deals with the issue of the quality of councillors. In part the discussion 
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has been no more than a statement of concern about a political challenge 
to a vested interest. However in part it has"reflected a concern about 
the ability of councillors to cope with the technical aspect of a 
council's operations. Proposed solutions have typically involved redefining 
the population from which councillors can be drawn or redefining the 
range of functions authorities can carry out to make the job more 
important and therefore attractive to better people. However there is no 
reason why existing councillors cannot be educated to participate more 
effectively. It is arguable that councillor participation in a well 
structured forum for the purpose of deciding how to measure the consequences 
of actions would be a useful part of such an education. 
Assigning this educative role to the analysis process emphasises the 
need for a facilitator to this stage of the process at least. Otherwise 
officers might generate acceptance of their solutions rather than debate. 
There is another implication of assigning this educative role to the 
analysis process. That is that the maximum time which should elapse before 
this stage of the analysis process is repeated is the length of time 
between elections. 
Forecasting 
Two activities are subsumed under this heading. These are an examination 
of the current state and level of performance of the waste handling system. 
and the production of forecasts of possible future performance levels. 
The aim is to identify shortfalls in performance either current or future. 
When measurement of current' performance has been carried out and forecasts 
of future performance have been produced the participants in the planning 
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forum can discuss them and identify performance shortfalls. In doing 
this any important targets which were not established earlier will be defined. 
In terms of perfonmance measurement, and forecasting, officers should be 
the principal participants. However if an important performance measure 
has been defined to be number of complaints to counci1,lors. for example. 
councillors might also be involved. In identifying shortfalls, all 
participants in the planning forum should be involved. councillors and 
interest group representatives because without their value judgements the 
process cannot be effective. and officers because they can offer 
information about feasibility and apolitical advice. It should be noted 
that the aim is not to describe tbe current situation and provide a set 
of detailed forecasts. Comprehensive pictures are not the aim. The set of 
measures defined earlier will set limits on the size of the measurement 
and forecasting exercise. 
The most appropriate type of forecasting exercise will change as 
participants become more skillful and as the environment changes. However 
the aim should remain that of identifying areas of uncertainty and the 
sources of that uncertainty'. There should be an explicit model of the 
mechanisms generating waste and affecting the waste handling system. 
Again the stress is on bunding a model not on preparing a detailed 
representation of reality, and again the debate about measures of effective-
ness will set limits on model size. The model need not be mathematical, a 
verbal exposition would suffice although a diagramatic exposition would 
probably be better. However it should be explicit so that it can be 
criticised in the planning forum. Berry (1978) offers the nucleus of such 
a model. 
Text cut off in original 
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Even with such a model in existence, the forecasting process could remain 
essentially subjective, and in the short and medium term probably should 
remain so. Objective forecasting may well be superior to subjective 
forecasting over long time horizons, but to introduce objective forecasting 
immediately might run the risk of swamping the exercise in technique 
manipulation. However just because the forecasting exercise remains subjectivf 
does not mean that it cannot be improved. Armstrong (1978) identifies 
several mechanisms that can improve the quality of a subjective forecasting 
exercise, in part they involve controlling the nature and extent of inter-
action between participants in the forecasting process, and in part they 
involve defining mechanisms which can be used to present forecasts. In the 
context of waste management, major improvements in forecasting can probably 
be brought about by relatively simple changes such as, making the forecasting 
exercise explicit, involving several participants in such a way that no 
one person exercises an undue influence, and emphasising that the purpose 
is to identify uncertainties rather than to hide the~. To emphasise that 
admis~ion of uncertainty 1s acceptable some method of presenting forecasts 
which emphasises multiple possible futures. such as scenario building 
might be useful. 
There does not seem at present time much to be gained from asking for 
the forecasting process to involve an attempt to specify probabilities 
in anything but the crudest sense e.g. likely and unlikely. To do more than 
this would probably generate an attempt at precision which would not be 
fruitful. 
Once alternative future have been identified, the factors which Mike them 
different can be identified. The involvement of councillors should help 
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to minimise the importance of uncertainty about policy values in generating 
different possible futures. However some will still remain because of the 
possibility that the political complexion of the council may change. 
It is the duty of officers to pOint this out and it is the duty of councillors 
to allow officers to produce contingency plans for such an eventuality. 
Some uncertainty will remain about choices in related decision areas. 
Again these may be less because of the involvement of a larger group in 
the analysis process. Furthenmore some of those that remain may be best 
dealt with by inviting participation of additional people in parts of the 
analysis process. What uncertainty from this source is left is best dealt 
with by building flexibility or robustness into the waste management system. 
There will always be uncertainty about the operating environment remaining. 
Some of this it will be worthwhile resolving by one off data collection 
exercises, some it will be worth resolving by setting up data collection 
systems in recognition of the likely continuing importance of these source 
of uncertainty, some it will be seen best to deal with via robustness or 
flexibility in the waste management system. 
Where new data collection exercises are set UP. they will not be haphazard 
or aim at comprehensiveness. They will have been defined by specific needs. 
In this sense the forecasting exercise will serve the purpose that the 
quantitative model served in the two field study exercises. 
Strategy Generation, Evaluation, Selection 
In the light of actual and potential perfonmance gaps which the forecasting 
exercise has identified, partiCipants in the planning forum ~ll consider 
ways in which the gaps can be reduced. In some cases the gaps will be 
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reducible by the simple application of "more of the same". In other cases 
the gaps will be so significant that some additional or alternative strategy 
must be brought into the mix. There is a substantial problem here. It is 
not evident that the difference between significant gaps and insignificant 
gaps is so easily identified. County B provided an example of an attempt 
to remedy a significant gap by a simple application of more of the same. 
It is arguable, and after discussion this view seemed acceptable to officers 
in county B, that a better approach would have been to try to introduce 
additional elements into the strategy mix. 
The ability to decide when a strategy re-examination is necessary will be 
improved by the increase in the number of people involved in the analysis 
process which is advocated here. They will provide alternative points of 
view, and they will provide the resources necessary to allow such a 
re-examination to proceed. Because of the educative role which has been 
assigned to the analysis process, the maximum period of tiMe between 
strategy examinations should be the period between elections. However given 
resource shortages, it is likely that problems will arise which require 
some fonn of strategic consideration far more often. 
The process of strategy generation is difficult to formalise. The ability to 
identify opportunities relates more to personal flair than to an organisationa 
structure. However the edoption of the broader view of the waste management 
function which has been advocated makes improvement possible. So too does 
the involvement of more people. A wider ranging examination will be encouraged 
and there is more chance that a creative thinker will become involved in. 
the process. 
416 
The evaluation of any strategies which are generated should be limited 
to a very broad brush exercise. Here the aim is to generate a wide ranging 
search rather than a painstaking examination of one or two strategies. 
The aim should be to compare strategic options in broad terms using the 
measures of effectiveness already produced. If there is a case for any 
emphasis on technique here. it has more to do with presentation of 
information than anything else. Thus discounted cash flow. for example. 
would appear not so much because of its own meaningfulness but because it 
summarises much data into a single figure. It would be used only if other 
summary statistics were seen to be less satisfactory. 
The act of comparison and selection which also appears at this phase of the 
analysis process needs careful specification. Firstly. there is no need to 
impose the limitation that strategy has only one element. A strategy mix 
can be carried forward. Therefore the emphasis should perhaps be placed 
on weeding out non starters rather than on selecting winners. Secondly it 
should be recognised that evaluation and selection are political acts. 
They should involve community representatives. However there is no reason 
why officers should not be involved and indeed their involvement may be 
beneficial in that they can aid in interpreting data and in that they may 
have a longer run of experience than some councillors. 
It is at this stage of the analysis process that it may become necessary 
to assign ranks to the various measures of system performance which have 
been defined. However concrete options are available so that rankings and 
trade offs can be specified in the light of what is feasible. This issue 
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of feasibility of strategy is important. The difficulty of assessing 
feasibility was made clear by the examples of counties Band D. To some 
extent the widening of participation in the planning forum should help to 
remove political infeasibilities, but technical questions will remain. 
Alternative Generation, Evaluation and Selection 
It seems likely that this will generally be a rather limited activity. 
This is so because it deals more with the question of where a facility 
should be put rather than with what the facility should be. and as has been 
said. most counties seem to face a finite feasible set situation. Thus the 
aim will often not be to optimise but merely to satisfice. However there 
will remain a role for this kind of activity since it is at this stage that 
impact on collection costs and the problem of equitable treatment of 
different parts of the county will become apparent. It is perhaps at this 
stage that councillor involvement should diminish somewhat. There is too 
great a possibility that they will be swayed by strictly parochial or 
electoral concerns. However their role as guardians against over provision 
must be retained in some way. Perhaps this can best be achieved by councillors 
being faced with alternatives produced by county and district officers 
among which they can choose. 
It 1s at this stage that there is most scope for the application of 
quantitative techniques. However they should be those that allow for 
sensitivity testing. since data inadequacies are unlikely to be remedied 
in the short te~. and they should be those that involve users rather 
than attempt to replace them. It may be that a discounted cash flow 
exercise is appropriate here. (However it should be recognised that the 
418 
field studies indicated that often this was not required). If such 
an approach is utilised its complexity should be taken into account. 
The issue of how to treat inflation has already been dealt with. but there 
are many other problem areas. the most important of which relates to the 
treatment of risk. TheunYormly low risk characterisation of 
public sector investment which is implied by application of the Treasury 
Test Discount Rate is clearly not appropriate in this field. 
Monitoring Implementation 
This activity should be continuous. It should be the province of officers 
rather than councillors. Councillor involvement probably indicates that 
the activities of the officers are inadequate. It should deal with the 
broad issue of adequacy/inadequacy of the waste management system. but 
also with the audit of investment decisions. Concern with implementation 
should generate an examination of the possibility that the strategy is 
infeasible. however cursory. before attention is turned to a "more of 
the same" approach. This implementation monitoring phase will establish 
the actual frequency with which the various stages of the analysiS process 
are repeated. 
12.3 Implementation Problems 
a) The Nature of the Remedy 
It is not unusual to read of an~ proposal for reform that the analysiS 
of problems which preceeds it is better developed than the direction of 
reforms. It may be that the reader feels that the proposal for an alternative 
analytical process which has been put forward can be described in the same 
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fashion. Perhaps it appears too general, too much an overview. There 
is a reason for this which relates to the philosophy of this work. 
The analysis has proceeded at a micro level. The problem area has not 
been government or management, or even local government management. It 
has been the analysis process in the waste management portion of local 
government's activities. Similarly, the specification of the detail of 
the alternative analysis process must also be made at the micro level. 
The issue is not what should all counties do. It is what should a 
particular county do to bring its analytical process closer to that 
which has been described. The current situation of a county, its history 
and its personnel will pose unique problems in introducing change. For 
this reason, the introduction of a change agent in a county who can 
respond to the specific situation may well be necessary. 
However there are some general points about the implementation process 
which can be made and these will be spelt out in what follows. 
b) Officers' Attitudes 
Any attempt to broaden the range of participants in the planning activity 
along the lines suggested here is likely to run into oPPOsition frQI 
officers. This may express itself in various ways, but because of the view 
which officers appear to hold about the role of councillors, it is likely 
to manifest itself in some form. It is possible that this opposition can 
be counteracted by emphasising the rational nature of the proposed process 
and by highlighting the role which officers can play, but this may not be 
sufficient. Therefore it may be necessary to introduce different personnel 
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into the ranks of the waste management officers as well as into the 
planning forum. These personnel need to be professionals if they are to 
have sufficient standing to influence the behaviour of their professional 
colleagues. but the basis of their professionalism needs to be different. 
The emphasis should be more on those professions where the emphasis is 
on responsiveness to a client's needs rather than on problem solving as 
such. Therefore a legal training or perhaps an accountancy training may 
be appropriate. The danger with introducing an accountant is that too 
great an emphasis may come to be placed on, evaluation techniques and 
data collection and too little on the broad thrust of the process. 
c) The Role of Consultants 
There is a strong case for saying that a change agent needs to be . 
introduced into the county waste management function. His tasks would be 
to identify the current state of a county's analysis activity and 
identify ways in which it could be developed in the direction of the 
appropriate process which has been defined. There is no case for saying 
that diagnoses and initial changes will be common across counties. For 
example in the case of county G the diagnosis might stress the excessive 
fonmalism and technique emphasis while in county A the diagnosis might 
. stress the ibsence of any structure at all. 
There is no case for using a consultant who operates as a purv~r of 
techniques. Data problems generally indicate that solutions offered 
.wtll be spurious and in any case the emphasis should be on internal 
participation not onbiving off the problem to someone else. One of the 
aims of the revised analyttcal process is educative. This cannot be 
achievecLif the activities are handed over to outsiders. In this respect 
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the way in which county C used its outside consultant had much to 
commend it; the range of the consultant's work was clearly defined. 
However even here the prestige of the techniques was tending to affect 
officers' views. 
d} Structural Change 
There is no case for saying that the analytical process can be reformed 
solely by the impact of legislation and government advice. Undoubtedly 
the Control of Pollution Act and Local Government Reorganisation had 
an effect. However at best they enabled change or put barriers in the way. 
As far as initiating change goes they were impotent. 
The aim of government initiatives at the macro level should be to establish 
a framework within which change agents can operate. This may well involve 
a far more piecemeal approach than in the past. Rules of thumb such as 
"big is beautiful" are too crude to deal with the range of activities in 
the local government system. With this in mind it should be said that policy 
based on the idea that the metropolitan/shire split is informative is 
unlikely to be valuable in the waste management area. In this area. a 
reintegration of collection and disposal might be far more fruitful. There 
is now a case for saying that this should be at the county rather than 
the district level. simply because division is always more difficult than 
integration. Inequality of provision of landfill capacity would probably 
be increased if an attempt was made to share existing facilities between 
the districts. 
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It is in this area of equality of provision that waste management could 
probably benefit from some national initiative. Certainly there is a growing 
tendency for co-operation between counties to appear, but there are still 
many barriers facing a county which wants to export its waste to another. 
There is a case for saying that government action to ease sharing of 
facilities is necessary whatever local government unit is responsible for 
waste management. However this argument does not automatically lead to 
advocacy of a regional waste management system since as has been argued 
size is not the issue it is the pattern of resource availability. 
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Appendix 1 _ 
DISTRICT AND COUNTY QUESTIONNAIRES 
431 
QUESTIONNAIRE 
FOR 
THE DISTRICTS 
In completing the questionnaire, please tick <I> and/or state answer 
wherever appropriate. In certain instances you may have to tick more 
than once. 
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PRESSURE ON RESOURCES 
(1) What are the difficulties in improving collection services? 
(Please rank the magnitude of difficulty by placing 1 for the 
most difficult. 2 the next most difficult, 3, 4. 5 •••• in 
descending order of magnitude). 
Magnitude of difficulty 
(1, 2. 3. 4. 5 ••••• in 
descending order) 
1. Financial Constraint 
2. Rapid Increase in Waste 
3. Manpower Shortage 
_. Disposal Sites or Transfer 
Facilities - too far 
5. Labour Prob1_ 
••••••• 
••••••• 
••••••• 
••••••• 
••••••• 
6. Other (please specify) •••••••••••••••••••••••••••••••••••• 
(2) What is the average growth rate of amount (in volume and/or in 
weight) of waste in your District? (Please specify percentage 
(\) to the nearest 1\. Answer if answers are avaUable to you). 
Percentale (\) Increase Over Years 
In Volume In Weight 
1. 197_-75 • ••••••• \ • •••••••• 
2. 1975-76 • ••••••• \ • •••••••• 
3. 1976-77 (Estimate) • ••••••• \ • •••••••• 
-. 
1977-78 ( " ) , • •••••••• • ••••••• 
(3) What is the average growth rate of cost of waste coUection 
activities in your District? (Please specify percentage (') 
to the nearest 1\. Answer if answers are available to you). 
Percent ale (\) Increase Over Years 
1. 1974-75 ...... , 
2. 1975-76 ...... , 
3. 1976-77 (Estimate) ...... , 
4. 1977-78 ( 
" 
) ...... , 
, 
, 
, 
, 
Total 
COMMUNICATION 
( .. ) What sort of information do you collect about waste in yOUI' District? (Please tick (I) wherever appropriate 
and also state the frequency of collection). 
INFORMATION 
~ , 
Amount of Waste 
Cost of Waste Collection Activities. Frequency of Volume Weight Obtaining 
Information 
Other 
By Total By Total Cost Cost Cost (Please Wast. Material Waste Material Per Ton Pel' HUe Per Cu. Yd. specify) 
• Pl.... refer question (5) 
(5) Which d.part.ent is actually collecting the cost information on waste collection activiti.s in YOUI' District? 
~ 
1.0 
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(6) Is your District sending to the County, information about the 
waste (refuse) analysis and the cost of waste collection 
activities? (Please also state frequency with which information 
is sent to the County). 
Frequency of 
Information to County 
1. Waste (Refuse) Analysis Results ••••••••••••••••••••••••• 
2. Cost of Waste Collection Activities •••••••••••••••••••••••• 
(7) Is the information sent to the County (ref. (6) above) accompanied 
by an explanation of the ways in which the figures are calculated? 
1. Yes ..... 
2. No ..... 
(8) Do you consider that the process of information collection and 
supply to the County is: 
Yes No 
-
1. Time consuming but important • • • • • ••••• 
2. Time consuming and unimportant • • • • • ••••• 
3. Other (Please specify) •••••••••••••••••••••••••••••••• 
(9) What f01'll of liaison is there between your District and the County 
in the manag_ent of waste? (P~ease also state the funct!on(s) of 
the liaison and the frequency of liaison occurrence). 
. Form of Liaison 
1. Agency Arrangement CODlIIittee 
2. Joint eo.i ttee 
(District-County) 
3. Informal District-County 
Personnel Interaction 
... Other form (please specify) 
Function(s) 
................... 
................... 
••••••••••••••••••• 
. . . . . . . . . . . . . . . . . . . 
Frequency of 
LiaIson OccU%"I'GCe 
.................. 
.................. 
•••••••••••••••••• 
•••••••••••••••••• 
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(10) Would you prefer a different form of liaison or more frequent 
liaison? 
1. Yes ..... 
2. No ..... 
(11) If ''Yes'' to question (10). what form of liaison would you prefer? 
MANAGEMENT SCIENCE TECHNI!pES 
(12). Have you ever used any of the following management science tech-
niques in relation to the management of waste in your District? 
(Please also state the problems tackled and/or being taelcled by 
the teclmiques). 
Management Techniques 
1. Simulation 
2. Linear ProgrBllllling 
3. Discounted Cash Flow 
Problems Tackled and/or 
Being Tackled 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
~. Other S~ilar Techniques •••••••••••••••••••••••••••••••••• 
(please specify) 
•••••••••••••••••••••••••••••••••• 
• If "yes" to question (12), please answer questions (13)-(15). 
If "no"" " ". " proceed to question (16). 
(13) On what basis do you select the management science techniques to 
tackle the probl_s (ref. (12) above)? 
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When did your District first 
in the management of waste? 
currently using any of them, 
last use). 
introduce management science techniques 
(Please also state whether you are 
Date of First 
Introduction 
. .. .. . ... . . . . 
and, if not, please state the date of 
Current 
Use 
1. Yes · .... 
2. No ••••• 
Date of Last Use if 
''Ho'' to Current Use 
• •••••••••••••••••• 
(15) Before the introduction of the management science techniques did. 
your District know of other Counties and/or Districts using tb .. ? 
1. Yes ••••• 
2. No • •••• 
(16) Although your District has never used any of the managaaent scieace 
techniques is there any intention to introduce th_? 
1. Yes · .... 
2. No ••••• 
3. Don't know . .... 
(17) If it is necessary, may we visit you at a later date to discuss 
your response to this questionnaire? 
1. Yes . ..... 
2. No · .... 
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QUESTIONNAIRE 
FOR 
T HE C 0 U N TIE S 
In completing the questionnaire, please tick <I) and/or state answer 
whtlrever appropriate. In certain instances you may have to tick aore 
than once. 
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PRESSURE ON RESOURCES 
(1) For how long can your existing disposal (land-filling) sites 
handle anticipated future waste? 
Yes No 
1. Hext One Year · .... · .... 
2. " Two Years · .... 
3. " Three " · .... • •••• 
4. " Four " · .... · .... 
5. 
" 
Five 
" · .... • •••• 
6. Over " " · .... · .... 
(2) What are the difficulties in extending existing and/or developing 
potential disposal sites? (Please rank the magnitude of difficulty 
by placing 1 for the most difficult, 2 the next most difficult. 
3, 4, 5 •••• in descending order of magnitude). 
1. . Financial Constraint 
2. Planning Permission Rules for Land Use 
3. Absence of Land-extraction Industry 
i.e. lack of mining holes 
4. Enviromaentally-concerned lobby 
Magnitude of diffiCUlty 
(1, 2, 3, 4, 5 ••••• in 
descending order) 
• ••••• 
• ••••• 
· ..... 
· ..... 
5. Other (please specify) •••••••••••••••••••••••••••••••••••••••• 
! 
l 
(3) Are you obtaining information from the Districts about (a) the amount of waste collected in the Districts, 
and/or (b) the cost of waste collection activities in the Districts? (Please list the Districts involved, 
tick (I) the appropriate category of information and give the frequency with which the information is pro-
vided, e.g. quarterly, yearly, etc.). 
INFORMATION 
. 
Amount of Waste Cost of Waste Collection ActIvItIes 
Volume Weight 
Other Fre~encz of 
Nalle of !I. !l Cost Cost Cost (Please Obtain ins DIstrIct Total Waste Material Total Waste Material Total perron Per MIle PerCU:- Yd. specify) Informat ion 
. 
(4) Is the information obtained from the Districts (ref. (3) above) accompanied by an explanation of the ways 
in which the figures are calculated? 
1. Yes ...... 
2. No ...... 
, 
! 
, 
~ 
~ 
(J'1 
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(5) Is the information you are obtaining from the Districts adequate 
for the management decision making you do, e.g. decisions in the 
management of disposal of waste? 
1. Yes ..... 
2. Ho ••••• 
(6) If ''No'' to question (5), in what ways is information from the 
Districts not adequate and what additional information do you 
require? 
Hame 
of 
(7) Which fom of liaison is theN between your County and the Districts in the management of waste? (Please 
also list the Districts and the frequency of liaison occurrence). 
Form of Liaison and Frequency of Liaison Occurrence 
-. 
Agency Joint Informal County-District Other Form Arrangement Committee District Personnel 
Committee Frequency (County-District) Frequency Interaction Frequency (Please specify) Frequency 
II 
. 
-------
(8) Would you prefer a different form of liaison or more frequent liaison? 
1. Yes ..... 
2. Ho ..... 
.r::o. 
.r::o. 
..... 
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(9) If "Yes" to question (8), what form of liaison would you prefer? 
MANAGEMENT SCIENCE TECHNIQUES 
(10) Does your County do any waste (refuse) analysis? If "Yes", when 
did you start doing it and how often do you do it? 
1. Yes .. .. . 
2. No •• • • • 
Year of 
Starting 
. ...... . 
. ...... . 
Frequency of 
Doing Waste Analysis 
................. " ......... . 
........................... 
(11)* Rave you ever used any of the following management science tech-
niques in relation to the management of waste in your County? 
(Please also state the problems tackled and/or being tackled by 
the techniques). 
Management Techniques 
1. Simulation 
2. Linear Progra.ling 
3. Discounted Cash Flow 
4. Other Similar Techniques 
(Please specify) 
Problems Tackled and/or Beins Tackled 
· ................................... . 
· .. , ................................ . 
· ................................... . 
· ................................... . 
· ................................... . 
* If "Yes" to question (11), please answer questions (12 )-(14). 
If ''No'''' " ", " proceed to question (15). 
(12) On what basis do you select the management science techniques to 
tackle the problems (ref. (11) above)? 
449 
(13) When did your County first introduce management science techniques 
in the management of waste? (Please also state whether you are 
currently using any of the techniques, and, if not, please stat. 
the date of last use). 
Date of First 
Introduction 
............ 
Current 
Use 
1. Yes . .... 
2. No • •••• 
Date of Last Us. if 
''No 1t to Current Use 
••••••••••••••••••• 
(lito) Before the introduction of the management science techniques did 
your County know of other Countiesand/or Districts using th .. ? 
1. Yes • •••• 
2. No 
••••• 
(15) Although your County has never used any of the management science 
techniques, is there any intention to introduce them? 
1. Yes ••••• 
2. No · .... 
3. Don't know • •••• 
(16) If it is necessary, may we visit· you at a later date to discuss 
your response to this questionnaire? 
1. Yes • •••• 
2. No • •••• 
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APPENDIX 2 
PLANNING QUESTIONNAIRE 
QUESTIONNAIRE ON PLANNING FOR WASTE DISPOSAL 451 
Please circle your answers YES/NO 
The page numbers refer to the relevant parts of the paper "Status of \~aste 
Management Planning in the English Counties". 
If you want to make any other comments on the back of the sheet please do so. 
1. Do you agree with Ackoff's definition of planning (p.2) YES/NO 
If you answers NO provide your alternative definition: 
2. Do you plan? YES/NO 
If you answered NO - Do you intend to plan in the future? What 
will your planning involve? 
It is up to you whether you complete the questioAnaire. 
If you answers NO to question 1 and YES to question 2 you need NOT complete 
the rest of this questionnaire, but we would be grateful if you-WOu1d 
write a short comment on what your planning involves. 
ALL OTHERS please continue. 
3. What do you think the role of your department is: 
A. Waste disposer? YES/NO 
B. Waste processor? YES/NO 
4. Do you identify specific measures that can be used to evaluate strategies 
(p.3)? YES/NO 
If you answered YES giveexanp1es: 
5. Do you antiCipate significant changes over the next 10 years which would 
affect waste disposal? YES/NO 
If you answers YES, what sort of changes? 
6. In choosing your present strategy how many other options did you consider (p.4)? (Number) ~ ______ _ 
7. When do you think it might be necessary to re-examine your present 
strategy? (Years) 
8. With reference to the diagram on p.2, are there any steps in your 
planning process which do not appear here? 
9. What part of your fonma1 training has been most in use in planning for 
waste disposal? 
452 
APPENDIX 3 
LANCASHIRE DATA 
453 
"WEIGHT OF l-lASTE BY COLLECTION AREAS" 
ROUND WEIGHT TO BE REMOVED 
B1 60.85 tonnes/week 
B2 62.9~ " 
B3 63.66 
" B~ 51.18 " B5 68.37 
" 
as 32.29 " B7 56.11 
" B8 52.11 
" B9 71.21 If 
B10 60.59 " 
B11 53.82 " B12 74.12 " B13 62.09 
" B14 71.91 
" B15 41.79 
" B16 34.69 
" B17 64.01 " B18 50.11 
" B19*(N) 19.08 " B19*(S) 30.53 " WI 51.80 If 
W2 63.98 " 
W3 62.93 " 
W4 63.73 " Pls'c(N) l4.~2 If 
PIA(S) 43.25 . 
" P2 15.28 " F20 45.92 " F22 49.54 
" F23 52.40 " F24 49.74 
" F26 54.86 " FRECl<LETON 35.45 
" WREA GREEN 30.38 
" WEETON and . 
PREESE 44.54 
" KIRKHAM and 
WESHAM 55.18 " (STAINING and) * 
SINGIEl'ON 23.22 
" (TREALES)* 11.61 " GREENHALGH 20.24 " 
,., Single rounds have been split and total weight divided 
between them on the basis of relative areas. 
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CALCULATED ROUTE DISTANCES (MLS) 
Round Jameson Transfer Transfer Transfer Clifton Site (1) Site (2) Site (3) 
B1ackpoo1 (1) 3.24 MLS 1.48 MLS 2.64 MLS 6.56 MLS 15.40 MLS 
B1ackpoo1 (2) 4.56 " 0.16 " 1.44 " 6.00 " 15.00 " B1ackpool (3) 5.00 " 2.00 " 0.96 " 4.80 " 19.90 " 
B1ackpoo1 (4) 6.00 " 1.60 " 0.60 " 4.80 " 13.80 " 
B1ackpoo1 (5) 6.40 " 2.40 " 2.00 " 4.80 " 13.80 " 
B1ackpoo1 (6) 6.60 " 1.80 " 1.20 " 4.40 " 13.40 " 
B1ackpoo1 (7) 6.60 " 2.60 " 1.80 " 3.80 " 12.80 " 
Blackpoo1 (8) 6.80 " 2.40 " 1.40 " 4.40 " 13.40 " B1ackpoo1 (9) 7.40 " 3.20 " 2.40 " 3.40 " 12.60 " B1ackpoo1 (10) . 7.80 " 3.60 " 2.80 " 3.20 " 12.20 " B1ackpoo1 (11) 7.60 " 3.60 " 2.80 " 2.80 " 11.80 " B1ackpoo1 (12) 9.00 " 5.20 " 4.00 " 3.40 " 12.40 " B1ackpoo1 (13) 8.60 " 4.80 " 3.60 " 1.40 " 10.60 " B1ackpoo1 (14) 9.40 " 5.60 " 4.40 " 3.60 " 12.60 " Blackpoo1 (15) 8.80 " 5.00 " 3.40 " 3.00 " 12.00 " Blackpoo1 (16) 9.20 " 5.40 " 3.80 " 1.20 " 10.60 " 
B1ackpoo1 (17) 10.80 " 7.00 " 5.40 " 2.80 " 12.40 " B1ackpoo1 (18) 9.80 
" 
6.00 
" 
4.40 
" 
2.00 " 11.60 " B1ackpool 19"'(N) 3.80 " 1.20 " 2.40 " 7.20 " 16.20 " B1ackpoo1 19"'(S) 5.20 " 0.80 " 0.80 " 5.60 II 14.60 " ~lyre (1) 1.80 " 6.00 " 7.20 " 11.20 " 19.80 " 
Hyre (2) 1.60 " 4.20 " 5.20 " 9.60 " 18.60 " 
ilyre (3) 2.20 " 5.20 " 6.20 " 10.40 " 19.40 " Hyre (4) 2.40 " 3.20 " 4.20 " 8.80 " 12.20 " Hyre (5) 3.00 " 2.80 " 4.00 " 7.60 " 16.60 " Poulton (l)"'N 4.40 " 3.20 " 2.40 " 6.80 " 15.80 " Poulton (l)"'S 5.60 " 3.60 " 2.80 " 4.40 " 13.40 " Poulton (2) 5.20 " 3.60 " 2.80 " 5.60 " 14.60 " Fylde (20) 12.00 " 8.40 " 6.80 " 3.60 " 8.00 " Fylde (22) 11.40 " 7.40 " 6.80 " 4.00 " 9.20 " Fylde (23) 13.60 " 10.20 " 8.80 " 4.80 " 7.20 " Fy1de (24) 12.40 " 8.40 " 7.60 " 4.80 " 9.20 " Fylde (26) 14.00 " 10.40 " 9.20 " 4.80 " 5.60 " Freckleton 16.40 " 12.80 " 12.00 " 8.00 " 1.60 " Wrea Green 13.20 " 10.00 " 8.00 " 4.20 " 4.00 " Weeton and Freese 10.00 " 6.60 " 4.80 " 3.00 " 5.60 " Kirkham and Wesham 11.20 " 10.00 " 9.40 " 6.40 " 5.60 " Staining,Singleton 7.20 
" 6.00 " 6.40 " 6.60 " 10.60 " Treales 12.40 " 11.60 " 10.40 " 8.20 " 5.20 " Greenhalgh 9.00 " 8.00 " 7.20 " 5.60 " 7.60 " 
T.S(N)l 4.80 
" 
15.20 " T.S(M)2 5.60 
" 
13.20 
" T.S(S)3 9.20 
" 
10.00 
" 
